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NEW CONCEPTS in gearing are breaching age-old problems of load and wear, as in this oil-pump 
gear that lasts three times as long and costs 60% less than gears made of metal. The material: a Durez 
phenolic reinforced with glass. on phenolic resins for adhesives is giv- 
ing the skin of a jet a tighter grip; and resin-modified synthetic rubber has made possible shoe soles that 
wear as leather never could. All because someone imagined the possibilities of combining the stretch of 
rubber with the durability and the hardness of Durez phenolics. BOLD ASSAULTS 
on terror are being made with Hetron to give us boats that are fire resistant. On other fronts, this 
stronger fiberglass plastic is confining acids and corrosive vapors. If you want a fresher, more imaginative 
outlook on product design and development, check with the people at Durez. Some of the latest thinking 
about plastics might be just the ticket. Ask for our Bulletin D400. It’s free. 


DUREZ PLASTICS DIVISION Eitlg 


HOOKER CHEMICAL CORPORATION, 1211 WALCK RD., NORTH TONAWANDA, N.Y. Bee 
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The THERMDs. vacuum bottle 
evolution reaches a climax in 


As new materials have appeared “THERMOS” has alertly evalu- 
ated them. Incorporation of plastics into the product line has 
been under way since 1934. Newer and newer plastics won a 
place as superior, corrosion-free replacements for metal. 

Various formulations of polystyrene and polyethylene are now 
used in the screw-down stopper, the cups and shock absorber. 
With the advent of CATALIN POLYPROPYLENE as a toughly 
rigid, light, heat-resistant, mar-defying molding material for the 
vacuum bottle casing, all metal is gone — everything is plastic 
except the filler of special glass. 

















y POLYPROPYLENE 


M 


In the “THERMOS” Perma-Case*™ vacuum bottle, CATALIN 
POLYPROPYLENE freed the designer to conjure up beautiful 
molded shapes and surface treatments impractical in metal. The 
plastic that endures steam sterilization in hospital utensils (up 
to 300°F.), as well as low temperatures, is eminently suitable 
for the casing of a bottle to contain hot or cold liquids. 

In other fields — components for washers . .. housewares .. 
cosmetics packaging... pipe, fittings and valves... luggage .. 
photographic products — applications are multiplying for this 
versatile, economical plastic. Inquiries invited. 


Plastic components molded by Plastene Corp., Norwich, Conn. and Crawfordsville, Ind. for The American Thermos Products Co., Norwich, Conn 


Catalin Corporation of America CG 


ia One Park Avenue, New York 16, N.Y. 
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THE PLASTISCOPE 


Section 1 

Section 2 

Styrene expansion at Monsanto... Hercules an- 

nounces six types of polypropylene ... New 

phenolic for laminating varnish . . . Mylar passes 

in review Forty-foot RP boats in production 
Plastics consumption in India . . . Vocational 

degree in plastics. 


EDITORIAL 


International standards after ten years 284 
By providing a common language for exchange 
of technical information, Technical Committee 61 
of the International Organization for Standardi- 
zation is facilitating foreign trade and increasing 
world-wide plastics usage. 


GENERAL 


The 1961 automobile— 
proving ground for plastics 


Plastics suppliers and processors have gone all- 
out to develop new automotive designs and ap- 
plications for the 1961 models. Almost all of these 
are also applicable to any number of other indus- 
tries. What the significance of these new develop- 
ments is both for the plastics industries and their 
various customers is analyzed in detail. 


Australian plastics industry conference 91 
Preliminary report on the third Australian plas- 
tics exhibition and convention points up the 
rapidity of plastics developments down under, 
brings into focus U. S.-Australian cooperation. 


Plastics in the product revolution ... 92 
Ever since phenolics replaced wooden handles in 
irons, material makers have been striving toward 
improved formulations aimed at higher heat re- 
sistance and greater impact strength. This month’s 
cover story traces this development and brings us 
up to date on the latest compounds used. 

How to market test a material 

without production delay 

ABS-housed spark plug analyzer comes to mar- 
ket in sheet-formed parts while injection molds 





are still being cut, making it possible to effect 
desirable tool changes economically. 


Blow molding brings 50% cost 
reduction 


By replacing metal head with polyethylene com- 
ponent and switching from glass to acrylic lenses, 
manufacturer of blinker lights effected weight 
savings of 65% in addition to price and property 
advantages. 


Molded polypropylene: Sears’ 
choice for luggage 


In its pursuit of markets, polypropylene has now 
invaded the lush luggage field. Why Sears speci- 
fied it, what property advantages are offered, how 
costs compare, what performance tests had to be 
met, and how the shells are molded and the lug- 
gage is produced, these are the questions an- 
swered in this article. 


Premix in foghorn 

By switching from hand lay-up (which had re- 
placed bronze castings) to premix molding, manu- 
facturer of aids to navigation was able to triple 
production, save $76/unit in material costs, and 
reduce labor charges by $29/unit for a device 
with 23 plastics parts. 


Fluorocarbon aids heart surgery .... 104 
Molded Kel-F disks for heart-lung machines not 
only provide the first non-toxic, autoclavable 
material for this job, but also introduce a post- 
molding heat treatment that makes a naturally 
translucent material transparent. 


Melamine preferred over metal 

Total cost savings, estimated at from $50,000 to 
$100,000 per year, were the main reason why 
manufacturers of desk-top laminators chose mela- 
mine cabinet and nylon operating parts for new 
model business machines. 


Pelvic model in plastics 

Precision engineering and close cooperation be- 
tween molder and customer solves production 
problems for see-through, take-apart anatomical 
model. Described here are the problems and how 
they are solved. 
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New developments 

PE coal chutes . . . Now—U.S.-deep-draw deco- 
rated melamine ... Acrylic enclosed relay .. . 
PE film finds new outlets . .. ABS capped fas- 
tener . . . Rustproof delivery tube . . . Safety for 
drinkers . . Giant 
epoxy carrier Electrical connectors 
Clampless cable harness . . . Fire-resistant pipe 


... Kel-F valve. 
ENGINEERING 


Acid-proof conveyor . 


Why biaxially oriented pipe? 

High-density polyethylene pipe can be pre- 
stretched in both radial and axial directions, on a 
commercial basis, to double its strength over con- 
ventional polyethylene pipe of equivalent wall 
section. Essentially, the process involves pulling 
and blowing the pipe as it leaves the extruder. 
Here, spelled out in detail, is exactly how it is 
done. By W. E. Gloor 


How molding conditions affect 
polypropylene 

Preliminary test data indicate that wide varia- 

tions in machine conditions have little effect on 

properties (toughness and appearance) of the 

molded item. By Howard Robb 


Optical gaging—a valuable tool 

Use of the optical comparator saves time and 
money in the inspection of precision molded 
parts. By Joseph D. Portello 


TECHNICAL 


Behavior of plastics in re-entry 
environments—Part 1 


How to measure performance of an ablative ma- 
terial, and what conclusions can be drawn from 
such measurements as to the usefulness of plas- 
tics in missile and satellite applications. By 
Donald L. Schmidt 

Device for measuring stress 

relaxation of plastics 

New apparatus is described that permits relaxa- 
tion tests under a variety of stress, temperature, 
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time and media conditions. By R. J. Curran, 
R. D. Andrews, Jr., F. J. McGarry 


Resistance of plastics to ethylene oxide 148 
Polyethylene bags were tested for use as decon- 
tamination chambers. Results: sufficient ethylene 
oxide was retained for the required time to make 
this application feasible. By Marshall Dick and 
Charles E. Feazel 


DEPARTMENTS 


Letters to Modern Plastics 
Where our readers sound off 
New Machinery—Equipment 
What it can do, how much it costs 
World-Wide Plastics Digest 
Condensations of significant articles 
published in other magazines 
U. S. Plastics Patents 
Issues on new materials, processes 
Literature 
Brochures and books that can help you 
Manufacturers’ Data 
Check-off postcard brings booklets gratis 


Companies ... People 
Promotions, appointments, relocations 


Classified Advertisements 
index to Advertisers 


Coming Up... « 


The important contributions plastics films are 
making as engineering materials in a wide range 
of end-use industries—other than packaging—is 
the subject of our December lead . .. New method 
of mold making represents a real break-through 
in tool production . . . How to design molded 
parts for best vacuum metallizing results . 

How plastics are starting to invade the small- 
arms ammunition market . . . Why vinyl sheet, 
film, and coatings are making such good progress 
in the construction field . . . Also in the works: 
fluorescent pigments for plastics 
parts for pumps. . 


Penton 
. and our expanded January 
statistical review of materials and machinery. 
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PART OF THE COMPLETE LINE OF CUMBERLAND PELLETIZERS, 
BESIDE THE PRESS AND CENTRAL GRANULATING MACHINES, 
DICERS, CHOPPERS AND PRE-BREAKERS 


LARGE THROAT 
GRANULATORS 


Minimum floor area needed. 
Five new throat sizes available. 
7” x10” ,8Y,"x12”,8Y,"x16", 
12”x16”, 12x20". 


CUMBERLAND 
PELLETIZING 
MACHINE 


New feed roll mechanism pro- 
vides better control of extruded 
strands of plastic materials. 
Cuts cubes or pellets 1/32” to 
1/2”. 14” and 24” openings. 


Cumberland 


ENGINEERING COMPANY, INC. 





FOREIGN LICENSEE 


PERFECT RESULTS Exclusive 45 feed pro- 
duces perfect cubes or rectangle pellets in sizes 44” to 1” 
in one severing operation — rotor knives cutting against 
one stationary knife. 


VERSATILITY Dices wide range of extruded or 
milled thermoplastic ribbon, or sheet stock. TWO stand- 
ard sizes to accommodate 7” or 14” stock. Special sizes 
built to order. 


QUALITY CONSTRUCTION Ruggedly built. 
All surfaces contacting plastics materials are of corro- 
sion resistant metals, stainless steel or chromium plated. 


Watch for future ads featuring other outstanding Cum- 
berland machines, and write for Bulletin 590. 


Direct factory engineering assistance available 
throughout North America from sales offices in 
Providence, New York, Cleveland, Chicago and Los Angeles 


Burtonwood, Warrington, Lancashire, England 


e Manufacturers and Distributors outside North and South Amer 
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BURTONWOOD ENGINEERING COMPANY, L 


DEPT. 1 - BOX 216, PROVIDENCE 1, RHODE ISLAND 
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Another new development using 
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New Push-Button Heating Pads by General Electric have five parts made of Geon shown in inset: (1) inner cover; (2) cordset; (3) T-Connector; 


(4) tube which contains thermostat; and (5) heater wire insulation. B.F.Goodrich Chemical Company supplies the Geon vinyl. 


How heating pads get “most wanted” 
features from different Geon vinyls 


Waterproof. The manufacturer of 
these heating pads says they ‘“‘make 
wet pack applications a cinch.’’ The 
reason? Their inner cover is made of 
film extruded of Geon vinyl. It is 
tough, abrasion-resistant and water- 
proof. 


Convenient. Three thermostatically- 
controlled heats are at fingertip in 
a push-button switch with a cordset 
which is accurately molded of another 
form of Geon vinyl. The thermostat 
connections are enclosed in tubing 
made of a similar impact-resistant, 


B.EGoodrich 
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rigid-type Geon. These vinyls are 
white—could be any color. 


Safe. All the wiring inside the heat- 
ing pad is insulated with still another 
Geon vinyl. Geon provides excellent 
dielectric properties and good re- 
sistance to abrasion, weathering and 
heat, as well as being unaffected by 
corrosion. 

Here is an excellent example of 
the way one manufacturer uses 
different Geon resins and compounds 
to improve a product. For more 
information, write Dept. GJ-11, 


B.F.Goodrich Chemical Company, 
3135 Euclid Avenue, Cleveland 15, 
Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


* te @ ooo" 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON vinyls + HYCAR rubber and latex - GOOD-RITE chemicals and plasticizers 





M-75 
75 pounds/hour 
8” x 6” throat 


On the job, Ball & Jewell 
Marvel Series Granulators 
outperform all other grinders 
of comparable size and cost. 
They’re built to take it. They 
handle the toughest thermo- 
plastics with ease-no fluffing 
of vinyl and polyethylene! 
Steel construction, naturally! 


Easy maintenance, too! 


M-100 M-200 
200 pounds/hour 300 pounds/hour 
8” x 8” throat 8” x 12” or 12” x 12” throat | 8” 


For beside-the-press or 
batch grinding, B & J Marvel 
Series Granulators are your 
best buy. Why not see for 


yourself? Write for catalog. 


BALL & JEWELL, 


22 Franklin Street, Brooklyn 22, N. Y. + EVergreen 9-6580 


Exclusive Export Distributors: Omni Products Corp., 


M-300 
400 pounds/hour 
x 16” or 12” x 16” throat 


INC. 


New York, N. Y. 
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Remember! When you buy PLASTICS... 


SERVICE! 


] 7 plastic supply centers 
coast-to-coast 


Cadco’'s 17 warehouses coast-to-coast mean 
service! On-the-spot service—around the 
country, around the clock! You get the 
materials you want when you want them! 





Cadco warehouses slash storage costs, obsoles- 
cence, waste, handling, cutting. 17 sources of 
supply with complete plastic stocks—clear and 
colored—extruded and corrugated sheet, rods, 
tubes, blocks. Eliminate delays due to shortages. 


Get finest quality Cadco manufactured Teflon 
and Nylon shapes. Also. . . Plexiglas—Fiberglas 
—Polyethylene—Cements—Styrene—Vinylite— 
Acetate—Mylar —Resins — Polystyrene—Butyrate 
—Delrin. Cadco quality guarantees best service 
and performance. Maintenance and operating 
costs are held down. 


Invest in Cadco service today. 


17 Warehouses—Around the Corner, Around the Country 
Write for new Cadco Nylon and Teflon Brochures—General Catalog and Prices 


WRITE NEAREST ADDRESS OR REQUEST NAME OF DISTRIBUTOR IN YOUR CITY 
Detroit 3, Michigan—15111 Second Ave. 

Chicago 6, Ilinois—727 W. Lake St. Dallas 7, Texas—2546 Irving Bivd. 
Cleveland 13, Ohio—3333 Detroit Ave. Fort Worth 1, Texas—1400 Henderson 
Cincinnati 10, Ohio—1200 Wainut St. Houston, Texas—6426 Long Drive 
Milwaukee 2, Wisconsin—517 N. Broadway St. South Son Francisco 2, Calif.—313 Corey Way 
Los Angeles 57, Calif.—2305 W. Beverly Bivd. Indianapolis, Ind.—2505 E. Washington St. 
St. Lovis 3, Missouri—2111 Olive St. Akron 8, Ohio—206 E. Market St. 





Kansas City, Missouri—1517 Grand Ave. Minneapolis 2, Minnesota—210 South Sth St. 
Grand Rapids, Michigan—3015 S. Division Oakland 6, Colif.—949 E. 11th St. 


ie eacde © CADILLAC PLASTIC and 
Vv CHEMICAL COMPANY 





PLASTICS 
Oivision of Dayco Corporation (formerly Oayton Rubber) aa 15111 Second Ave. — Detroit 3, Michigan 
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Products by A/S Rosti, Denmark 


Products by Hammarpiast AB., Sweden 


Products by Various Molders, Uruguay 


Fortiflex...the plastic that is 
revolutionizing molded products 


Fortiflex, a new type of polyethylene, differs greatly from pre- 
vious polyethylenes. This plastic is hard, rigid, unbreakable— 
and it can withstand boiling water. Fortiflex has a smooth, 
lustrous surface; it comes in rich colors and is so lightweight 
that it floats. Economical, too! 

No wonder Amecel Fortiflex is creating a revolution in house- 
wares, in toys, in parts for industry, in bottles and containers 
for packaging! Amcel representatives throughout the world 
will be glad to show you just how important this plastic can be 
in making better products and achieving economies in design 


and production. 


Ameel, 


Arnel, Type F, Type K and Fortiflex are trademarks, 


AMCEL CO., INC. AND PAN AMCEL CO., INC. 


180 Madison Avenue, New York 16, N.Y. + Affiliates of Celanese Corporation of America 


Plastics 
Cast Acetate Film 
and Sheet 


Extruded Acetate 
Film and Sheet 


Cellulose Acetate 
Molding Compounds 


Cellulose Propionate 
Molding Compounds 


Complete line of Polyethylene 
Molding Materials 


Polyester Resins 


Look to Amcel for: 


Chemicals 


Functional Fluids 
Acids 
Aldehydes 
Lactones 

Polyols 

Viny! Monomers 
Acrylates 
Alcohols 

Esters 

Glycols 

Ketones 
Plasticizers 
Polyviny! Acetate Emulsions 


WORLDWIDE SUPPLIER OF 


Fibers 


Acetate (filament, staple, spun) 


Arnel Triacetate 
(filament, staple, spun) 


Solution Dyed Acetate 
Type F Acetate Staple 
Acetate Carpet Fiber 
Type K Acetate Staple 
High Tenacity Rayon 
Rayon 


Cellulose Acetate 


PLASTICS 


AMCEL REPRESENTATIVES — PLASTICS 
Australia, Melbourne — Sydney — Brisbane... James 
Hardie Trading Co. Pty. Ltd 
Vereingte Chemische Fabriken 
Kreidi, Rutter & Co. 
Concentra, S P.R.L. 
A/S \Industriprodukter 
Osakeyhtio Algol Aktiebolag 
Basil N. Zoullas 
Handeinaatschappij Vos 
& Co. N.V. 


Austria, Vienna 


Beigium, Gand 
Denmark, Copenhagen 
Finland, Helsinki 
Greece, Athens 
Holland, The Hague 


Hong Kong 
India, Bombay 
Israel, Tel-Aviv 
Italy, Milan 
Japan, Tokyo 
Korea, Seoul 
New Zealand, Auckland 


L. Rondon & Co. (H.K.) Ltd. 
Industrial and Allied Chemicals 
Manfred Gottesmann 
Soc. Usvico 
Percy Breen 
Bando Trading Co., Ltd. 
Hardie Trading Coy. 
(N.Z.) Ltd. 
Christen Hoeg 
Pakistan, Karachi Syed A. & M. Wazir Ali 
Philippines, Manila Union Trade Distributor 
South Africa, Johannesburg — Capetown — Durban 
J. J. Allmann Sales Corporation 
Extractos Curtientes Y Productos 
Quimicos, S.A 
Scandanavian Raw 
Materials A.B 
Bally & Laorca Bern 
Taiwan, Taipei Dah Chung Trading Co. 
Turkey, Istanbul S. Modiano & Cie. 
West Germany, Hamburg. . Plastica Repenning K.G. 


PAN AMCEL REPRESENTATIVES—PLASTICS 


Argentina, Buenos Aires 


Norway, Oslo 


Spain, Barcelona 
Sweden, Stockholm — Soina 


Switzerland, Bern 


Importadora Técnica 
Industrial “ITI, S.R.L 
“GUBAL” Limitada 
“Brasimet” Comercio e 
Industria, S.A 
**Canadian Chemical 
Co., Ltd. 

Mauricio Hochschild y Cia. Ltda. 
**Celanese Colombiana, S.A. 
Servicios Téchnicos, S.A. 
Lainz y Compafia 

Ecuador, Quito and Guayaquil Schiller y Cia. 
E! Salvador, San Salvador Charles F. Rich & Co. 
Guatemala, Ciudad de Guatemala Enrique Bauer A. 
Haiti, Port-au-Prince N. Acra & Fils 
México, México, D.F **Celanese Mexicana, S.A. 
Nicaragua, Managua J. Alfonso Zufiiga P. 
Panama, Panama, P.R Pablo A. Paz 
Paraguay, Asuncion Narini & Horvath S.R.L. 
Peru, Lima George Checkley 
Republica Dominica Borras & Co., C. Por A. 
Uruguay, Montevideo Armando Bachmann Suc. 
Venezuela, Caracas Celanese Venezolana, S.A. 


Bolivia, La Paz 
Brazil, Sao Paulo 


Canada, Montreal, P.Q 
Chile, Santiago 
Colombia, Bogota 


Costa Rica, San José 
Cuba, La Habana 


**Companias afiliadas— Celanese Corporation of America 


MODERN PLASTICS 






































under wan til next month. 


pall) 


a BRAND NEW ine of 


sa 








aes 


IF YOU NEED blow molding equipment in a greater range 
of sizes and styles... with more flexibility...and higher speeds 


Long a than you've been able to find anywhere—give us a call now! 
famous name in the om r : : 
metalworking industry, Producto We'll give you a preview of our new blow molding 
is recognized as a leader in the design 
and manufacture of die sets, 
special machines, e High-Speed Equipment for volume production 
and toolroom 


equipment. 


equipment: 


e Short-run production units 


e Speed-up accessories for your present equipment 


aa cel} il age) New plastic sheet forming machines will also be introduced. 


Call FOrest 7-8675 or write: 
PLASTICS MACHINERY DIVISION | THE PRODUCTO MACHINE COMPANY | 985 Housatonic Avenue, Bridgeport 1, Conn. 
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SINCLAIR-COLLINS 
Diaphragm-Operated Valves 


3,000 PSI, 4-WAY SEMI-AUTO.. 
MATIC air operated, handles 
oil, water, glycol-base fluids, 


300 PSI, 3-WAY OR REVERSE ACT- 
ING bridge yoke, triple-guided stem 4,000 PSI, 3-WAY AUTOMATIC 2-pressure, 
V4 +3 in. NPT. ’ . auto-nevtral, throttling, Y2-3 in. NPT. 


@ 


150 AND 300 PSI, DIRECT ACTING a eg ad A ge 4,000 AND 6,000 PSI, 2 AND 3-WAY 
; . Va-3 in. NPT VACUUM, 2- 
globe body, top-guided stem, % -3 ee. 6, ik Ge cessed diadben BALANCED NC or NO, pressure 
in. NPT. > Sealand ar seat ” above or below seats, 1/2 - 2 in. NPT. 
positive sealing, bridge yoke. 


FOR HOT OR COLD RAW WATER, OIL, AIR, STEAM SERVICE 
2, 3, AND 4-WAY »* SINGLE OR TWO PRESSURE 

HIGH OR LOW PRESSURE « AIR OPERATED 

AUTOMATED OR REMOTE MANUAL CONTROL 

IDEAL FOR CENTRAL RAW WATER HYDRAULIC SYSTEMS 


Chances are, you'll find the answer to your control valve 
problems in Sinclair-Collins’ line. Sound design and highest 
quality construction ... Stellite stem seats, Monel stems, 
hardened replaceable body seats, heavy-duty bronze, 

ductile iron or cast steel bodies . . . these and many other 
features assure leak-free performance . . . resistance 


250 PSI, 2-WAY V-PORT MODULAT. to corrosion . . . elimination of seat wire drawing . . . longest 
ING controls temperature, pressure service life. 

bed flow, direct of reverse acting, 
Va+2 in. NPT. For application engineering recommendations, contact your 


nearby Sinclair-Collins field engineer. 





F inf tion, write f 
Bulletin $C-59. Address The Sinclair. The SINCLAIR-COLLINS VALVE Co. 
Collins Valve Company, Akron 11, 
Ohio, Dept. MP-1160. DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 
AKRON 11, OHIO 
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There’s a 


MINI-JECTOR 


Reg. U.S. Pat. Off. 


PLASTIC INJECTION MOLDING MACHINE 
to fit your needs! 


Among the 3 basic models and 10 different MINI-JECTOR 


machines, there’s one to meet your precise plastic injection 


requirements, from sub-miniature to 1s oz. 


Choose hydraulic or air power—vertical or horizontal clamp- 


ing—molds bolted to platens or self-locking “V” molds—ma- 


chines designed especially for precision molding of parts in- 


volving inserts or loose cores—for economical high-speed 


production or short or moderate runs. 


MINI-JECTORS mold all thermoplastics—and do it quicker, 


better and for less! 


Models start under $1,000 complete. 


NEW.. 


MINI-JECTOR Heating Cylinder 


From 50% to 100% greater heating capacity than 
previously available is now senile with the new 
MINI-JECTOR heating cylinder. This permits 
increased production and faster cycling time. The 
improved cylinder will be standard equipment on 
both Eldorado models, the new Mini-Matic and 
the Super Hornet MINI-JECTOR models. Avail- 
able on other models at additional cost. It must 
be used with a pyrometer type heat control. The 
new cylinder features a non-drool nozzle and in- 
terchangeable plunger sleeves with bore sizes of 
1%e", %”, %” or %”. 


Send for New, FREE Catalog 


New, useful, illustrated. Shows fast, low-cost way 
to develop and produce precision molded items 
in all thermoplastics. Detailed engineering data, 
specifications, applications on all MINI-JECTOR 
models. Complete price list. Shows how to cut 
your injection molding costs. Mail coupon today! 
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Super ELDORADO MiINI-JECTOR 
Model 70VC105 
(Semi-automatic) 


designed especially for molding items in- 
volving inserts or loose cores. No front tie 
rods to hinder free access to mold when it 
is open. 


NEWBURY INDUSTRIES, INC. 
Box 111, Newbury, Ohio 


Please send me your FREE Catalog. [] 
Send information on new Heating. Cylinder. 
NAME 

COMPANY . 

ADDRESS . 

en) « 63s beam wares 


For convenience atiach to your letterhead and mail. 





Polypropylene... 
Lightest yaalay 
up comele) 


extrude 


“A. Schulman Inc: 


Exclusive U.S. Sales Agent-for 


Polypropylene 


Cali the Office 


Near You! AKRON, OHIO EAST ST. LOUIS, ILL. 
790 E. Tallmadge Ave 14th and Converse Sts 
HEmlock 4-4124 BRidge 1-5326 
NEW YORK 22, N. Y. LOS ANGELES 5, CALIF 
460 Park Avenue Texaco Building 2947-ST West Touhy Avenue F ) E 
MUrray Hill 8-4774 3350 Wilshire Boulevard Rogers Park 1-5615 TUxed 
DUnkirk 5-3018 


BOSTON 16, MASS 
738 Statler Building 
Liberty 2-2717 


CHICAGO 45, ILLINOIS ORANGE 
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SLITTERS - 


Test-run your materials on a job- 
fitted ‘pilot’ roll production system, 
perfectly integrated from unwind to 
rewind, engineered by specialists to 
meet your most exacting require- 
ments—to give you The New Roll! 


Since its introduction the unique 
Cameron Researeh and Development 
Service in Dover, N.J., has produced 
successfully integrated roll produc- 
tion systems to meet the highly 
specialized requirements of hundreds 
of different users. Each problem has 
presented its own peculiar set of con- 
ditions. The materials involved have 


CAMERON 


a team of specialists 


AA-383 


ROLL WINDERS - 


comes into your life! 


% the finished roll of superb 
quality produced with matchless 
speed and efficiency on a com- 
pletely integrated unwinding- 
slitting-rewinding system 
job-fitted by specialists. 


ranged through all types of papers, 
films, foils, laminates, impregnated 
fabrics and miscellaneous flexible 
web materials in rolls of all sizes. 

Cameron Research and Develop- 
ment Service has provided, for the 
first time anywhere, the opportunity 
for you to see and try combinations 
of equipment integrated to meet your 
needs; duplex combination winding, 
duplex center winding or two-drum 
winding; score-cut, shear-cut, razor- 
cut, or hot knife slitting; shaft-type 
or shaftless unwinds; various types 
of tension sensing systems with elec- 
tronic or air-operated edge guides; 


WEB CONTROLS 


continuous duty unwind brakes with 
torque capacities to meet the widest 
range of production requirements; 
plus many new auxiliary devices. 

Here is the Cameron Team of 
Specialists at work, concentrating 
matchless facilities and experience 
on your test runs, to bring you out- 
standing economy, productivity and 
quality in your roll production sys- 
tem. Here is where The New Roll 
comes into your life! 

We suggest that you call or write 
today so that we may schedule your 
test runs- for the earliest available 
time. Get The New Roll now! 


Cameron Machine Company, Franklin Road, Dover, N. J. 
Canada: Cameron Machine Co. of Canada, Ltd., 14 Strachan Ave., Toronto, Ont. 
France: Cameron Europe S$/A, 5 Rue de Prony, Paris (17e) France 
Brazil: Cameron Maquinas Ltda., Rua 24 de ‘Maio, 104-5°, Sao Paulo, Brasil 
famous TIDLAND pneumatic shafts are sold exclusively through Cameron 


94 years devoted exclusively to the design and manufacture of slitting, roll winding, unwind and web control equipment. 
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These epoxy-glass cloth “Spinners” (see close-up at left) were made by Fiber Mold Division 
of Hampden Brass Co., Springfield, Mass. Propeller assembly designed and manufactured by 
Hamilton Standard, Division of United Aircraft Corp., Windsor Locks, Conn. 
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“SPINNERS” OF EPOXY-GLASS CLOTH 


dampen vibration, maintain strength 
despite alternate icing and heating 


One of the outstanding features of epoxy resin glass- 
cloth propeller “spinners” now being used on Grumman 
“Mohawk” airplanes is their predicted long, reliable 
service life. The epoxy-glass cloth “spinners,” which in- 
corporate molded-in wire element de-icers for the air- 
craft's propellers, possess excellent tensile strength and 
fatigue resistance—very important properties for a part 
that is subjected to severe vibration. 

In addition, the wire heating elements, that are lami- 
nated right in with the glass cloth and impregnated with 
BAKELITE Brand epoxy resin-based compound, have ex- 
cellent electrical insulation. The strength-to-weight ratio 


of the “spinner” is high and production costs are sub- 


stantially reduced. 

Here is another example that shows how BakELITE 
epoxy resins possess the versatility, and physical and 
electrical properties necessary to meet exacting product 
requirements. For further information on BAKELITE 
Brand epoxies write to Dept. FG-87, Union Carbide 
Plastics Company, Division of Union Carbide Corpora- 
tion, 270 Park Avenue, New York 17, N. Y. 


“BAKELITE” and “Unton Cansipe” 
are registered trademarks of 
Union Carbide Corporation, 


UNION 
CARBIDE 
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ae In 20 years, the REED 350 TCL-—12/16 oz.is the most 
efficient molding machine I’ve ever seen. It has tremendous 
clamping pressure and fantastic speed. I’m getting a 
minimum of 25% more production on all my molds. Set-wp 
is easy, and no matter how heavy the mold is, the movable 
die plate supports prevent tipping or sagging and 


misalignment of the halves. 0 be 


ARMAND MARCUCILLI, President 


Grace Plastic, Inc., New York 


Monty Marcucilli is running a 16 oz. shot of high impact styrene on his new REED, casting an area over 200 sq. in. with .070 wall thickness. 
Call in your Reed-Prentice Sales Engineer and ask him to show you the improved performance you can get with the new 350 TCL—12/16 oz. REED. 


REED-PRENTICE 


cwvision of WBA CAL = 


EAST LONGMEADOW, MASSACHUSETTS MACHINERY COMPANY 


BRANCH OFFICES: NEW YORK + CHICAGO + BUFFALO + CLEVELAND + DEARBORN «+ KANSAS CITY + LOS ANGELES 
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YOU CAN GET better laminated and molded products three ways with Pitts- 
burgh Fiber Glass. © First—PPG provides you with a quality, uniform reinforcement of exceptional dimen- 
sional stability and dielectric strength; it’s fire-resistant, heat-resistant, odorless. Q@ Second—PPG can supply 
you with quality YARNS in any twist or ply, in all standard sizes . . . ROVING in a variety of finishes 
and end counts wound to your requirements; it’s static-free, ideal for use in preforming or spraying .. . 
CHOPPED STRAND in lengths of 4” and up, packaged for convenient handling; its uniformity helps 
cut rejects. © Third—PPG offers you technical help through free trials made in your own plant to show 
you how Pittsburgh Fiber Glass can help you produce better end products. Call your nearest PPG Sales 
Office or write Pittsburgh Plate Glass Company, Fiber Glass Division, One Gateway Center, Pittsburgh 22, Pa. 


Sales Offices: Atianta, Boston, Buffalo, Charlotte, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, 
Fort Wayne, Houston, Jacksonville, Kansas City, Los Angeles, Louisville, Milwaukee, Minneapolis, 
New Orleans, New York, Philadelphia, Pittsburgh, St. Louis, San Francisco, Seattle and Washington. 


Fear [leu PITTSBURGH PLATE GLASS COMPANY 
Ge 
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the 
wmagination 
1s 
yours... 
the 
quality 
molding 
compound 
1s 
Gering! 










You give your product Form and Function! 

Quality is assured by teaming up with 

competitively priced Gering Thermoplastics. 

They perform as you specify—exact in color, . 
flow and physical properties, Whatever ' , * 
your needs (including flame-retardant” 

formulations), Gering offers a complete 

range of superior plastic compounds— 

for extrusion and injection molding! 


Write today for the cost-saving facts. 


Polyethylene + Polypropylene + Vinyl + en a hs G 
Polystyrene + Styrene Copolymers + Acetate - Nylon + Acrylic - Butyrate 


GERING PLASTICS division of STUDEBAKER-PACKARD CORP. 
Cable Address: GERING TWX Cranford, N. J. 137 
Sales Offices: 5143 Diversey Ave., Chicago 29, Ill. * 1115 Larchwood Rd., Mansfield, Ohio * 216 Wild Ave., Cuyahoga Falis, Ohio * 103 Holden St., Holden, Mass. 


You see your 
MPM Extruder 

in action... 
before you buy it 





MPM doesn’t sell merely extruders — it sells production. When 
you order an MPM extruder, you know exactly what caliber of 
performance you can expect, because you've seen it perform... 
had a chance to test every part before purchase. 


Moreover, many extruders today are “patch-quilt” affairs: one 
piece made by this company, a second part by that, a third by still 
another. Not with MPM. For MPM manufactures virtually all its 
own components: grinds its own screws, assembles its own con- 
trols all precision-built to MPM standards in MPM’s modern, 
90,000 sq. ft. plant. 


Screw diameters available range from 1 to 12”, in vented or 
non-vented design, and in L/D ratios of 20:1, 24:1 or longer 
Either resistance-band heaters, cast-in heaters or induction heat- . : 
ing can be specified. Extra heavy-duty thrust bearines. Xalov-lined INTERESTED IN BLOW MOLDING? Then 
ar vadieedr paca t ra neavy-duty thrust bearings, Aaloy-tine you'll be interested in the new MPM “Diversa- 
barrels, and precision-ground screws are typical of rugged MPM matic.” Molds from polyethylene, polypropylene, 
components. In short, MPM extruders are tailored for your high-impact pate os pong ~ — 
~f ; ‘ i > 6” long, 21” wide, 28” 
secific needs. the srOvVe ) ) yu before »- More . als Handles molds up to ong, 2 » 2d 
yo — 8, then al ed out t Se u before you buy. More in daylight. 14” stroke. Automatic built-in electric 
formation? Just write Modern Plastic Machinery Corporation, counters. All-pneumatic system. Works with any 
64 Lakeview Avenue, Clifton, N. J. extruder, either U.S. or foreign-built. 


Miodern Plastic Machinery Corporation 


General offices and engineering laboratories: 64 Lakeview Avenue, Clifton, N. J. 
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MARLEX ‘approved by 


all major detergent suppliers 


The inherent advantages of lightweight, attractive, and unbreakable plastic containers 
are unquestioned—more sales appeal, less costly to ship, no breakage, to name a few. 
Equally unquestioned are the reasons why MARLEX high density blow-molding resins 
are widely approved for modern detergent containers. 

MARLEX blow-molding grades cost no more! Yet, they provide high stress cracking 
resistance, great rigidity and strength per mil of wall thickness . . . as well as easy 
processing at high production rates—in short, superb and economical plastic containers. 

Today, countless marketers of liquids—starches, bleaches, waxes, shampoos, cough 
syrups, and the like—are switching to containers made of MARLEX. Our engineers 
have pioneered the use of high density polyethylene and ethylene copolymers for blow- 
molded containers. The accumulated knowledge and experience of their work is 
available to those interested. *MARLEX is a trademark for Phillips family of olefin polymers. 


PHILLIPS CHEMICAL COMPANY, Bartlesville, Oklahoma, o subsidiary of Phillips Petroleum Company 
PLASTICS DIVISION OFFICES 


NEW ENGLAND NEW YORK 

322 Waterman Avenve 80 Broadway, Suite 4300 
East Providence 14, 8. | New York 5, WY. 
GEneva 4-7600 Digby 4-3484 


AKRON CHICAGO WESTERN SOUTHERN 

318 Water Street 111 S. York Street 317 WN. Lake Ave 6010 Sherry Lane 
Akron 8, Ohio Elmhurst, til Pasadena, Calif. Dallas 25, Texas 
FRanklin 6-4126 TErrace 4-6600 MUrray 1-6997 EMerson 68-1358 


EXPORT: PHILLIPS PETROLEUM INTERNATIONAL CORPORATION © P. 0. Box 7239, Panama City, Panama © Sumatrastrasse 27, Zurich 6, Switzerland 





FOR THE EVER EXPANDING REALM OF ale x 


ae 


& MUEHLSTE/N S$ 
. MODULENE: and 


“. SUPER MODULENE™ 


(VIRGIN POLYETHYLENE) 


DELIVER THESE ADVANTAGES: * IMPROVED HEAT RESISTANCE 
e INCREASED TENSILE STRENGTH e¢ GREATER RIGIDITY 
¢ GOOD CHEMICAL RESISTANCE e LOW PERMEABILITY 


*MFG. BY KOPPERS COMPANY, INC. 


“ MUEHLSTEIN <= 


521 FIFTH AVENUE NEW YORK i7, 


REGIONAL OFFICES: AKRON + BOSTON « CHICAGO + LOS ANGELES * TORONTO « LONDON 


WAREHOUSES: AKRON + BOSTON + CHICAGO « INDIANAPOLIS « JERSEY CITY « LOS ANGELES 
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H. A. Doolittle, Manager 
Stimsonite Division 

Elastic Stop Nut Corp. of America 
Chicago, Illinois 


Progress in 


Plastics. by 


A MOLDER 
ON THE 
MOVE 


“Quality molding has been the key to our success. 
Every item we mold such as lenses, reflectors, auto- 
motive dashes, must be very close to perfect. We rec- 
ognize that to mold quality products we must have 
quality injection machines. We selected H-P-Ms.” 


H-P-M PRECISION SHOT 
CONTROL ASSURES QUALITY 


Accuracy is reflected in every job this company does. 
Using patented pin-pack tooling, designed and developed 
by Stimsonite, tiny reflective surfaces are molded into 
each lens. Exacting shot control, injection pressures and 
temperature are necessary for this accuracy in molding 
every Stimsonite product. Without this control — with- 
out H-P-M control — the best molds can sometimes mis- 
behave. You, too, can benefit from the built-in accuracies 
in every H-P-M. 


THE HYDRAULIC PRESS MANUFACTURING COMPANY 
A Division of Koehring Company * Mount Gilead, Ohio, U.S.A. 
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Viore 


and more 


‘Perspex’ 


i wy b e | rn G Heinkel car sold by International Sales Ltd., showing side windows and 
rear dome made from ‘Perspex’ acrylic sheet by P.D.I. Ltd., Birmingham. 


used 
in modern 


cars 


_ modern cars great use is being 
made of ‘Perspex’ acrylic sheet — 
are you making full use of this truly 
outstanding material ? ‘Perspex’ offers 


excellent clarity we clear form as well Sliding side windows made from ‘Perspex’ acrylic sheet by Coventry 
as an extremely high degree of light Hood and Sidescreen Co. Ltd., Bedworth near Coventry, in Triumph 
transmission in tinted form. It is light car manufactured by The Standard Motor Co. Ltd. 


in weight and it can be formed to 
smooth, modern streamlined shapes. 
Another great advantage ‘ Perspex ’ 
offers is toughness. It has long been 
established that ‘Perspex’ stands up 
to weather conditions throughout the 
world. Finally, ‘Perspex’ is a hand- 
some, long-lasting material, a material 
modern car owners are glad to have in 
their cars. 


> Y . ‘ a > . 
PERSPENX , 
. — Sk oe : ‘Cyclone’ weather shield made from ‘Perspex’ acrylic sheet by Cyplas 
i Z Yr rylc . . . 
ee Seer teas Industries (England) Ltd., Colne, Lancs, on Morris Minor 1000. 
P.759/O/A 


Imperial Chemical Industries Limited, Plastics Division: Export Dept., Black Fan Road, Welwyn Garden City, Herts. 


U.S.A. enquiries to: J. B. Henriques Inc., 521 Fifth Avenue, Canadian enquiries to; Canadian Industries Ltd., Plastics 
New York 17, N.Y. Division, Box 10, Montreal P.Q. 
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IF PHENOLICS CAN DO IT PLENCO CAN PROVIDE IT—AND DOES—FOR HALLIBURTON 


HALLIBURTON 5W PLUGS 
have a down-to-earth job 
to do for oil well drillers... 
and do it with the help of 


‘Halliburton 2-plug method is essential. Halliburton’s 
type 5W bottom plug wipes the pipe clean and keeps the 
drilling fluid separated from the cement. The 5W top 
plug reduces channeling of displacement fluid through the 
cement. Heavy-duty cementing plugs are made of flexible 
molded rubber, with a 5-wiper design. The hard inner 
core of each plug is molded of a Plenco phenolic com- 
pound (Plenco 386). 

This compound is formulated for use on parts having 
very thick sections. It was selected by Halliburton for 
this as well as for its ability to be bonded so securely to 

be rubber exterior that it is virtually impossible to sepa- 





‘can help you 


PLASTICS ‘ENGINEERING 
COMPANY 


SHEBOYGAN, WISCONSIN 


PLASTIC PRODUCTS SERVING THE PLASTICS INDUSTRY IN THE MANUFACTURE OF HIGH GRADE 
PHENOLIC MOLDING COMPOUNDS, INDUSTRIAL RESINS AND COATING RESINS 


FOR BETTER 
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MACHINE SHOP FACILITIES 


Excellent delivery on both conventional and custom 
extruders from the most complete in-plant engi- 
neering and machine shop facilities in the country. 








... AMERICA'S FASTEST GROWING 
EXTRUDER MANUFACTURER 


FACED WITH AN EXTRUSION PROBLEM? 


HERE'S WHY YOU WILL 
WANT TO CONSULT STERLING 


Only Sterling — America’s fastest growing extruder 
manufacturer — provides ail of these benefits and 
services: 


Extruders with advanced design and rugged construc- 
tion, offering unmatched performance. 


Exclusive engineering features, such as Sterling’s im- 
proved floating thrust bearing and screw, which give our 
extruders the highest output available. 


Full inventory of replacement parts. 


Sizes from 142” through 8” with L/D ratios of 21:1, 24:1 
and 30:1. 


Complete auxiliary equipment — dies, cooling baths, 
take-ups, pelletizers, etc. — and packaged installations 
for every extrusion requirement. 


Consulting conferences with an ownership-management 
group who are veterans in the extrusion machinery 
business. 


WRITE TODAY, outlining your special needs 








STERLING EXTRUDERS 


‘Designed by plastics men for plastics men” 
1537 West Elizabeth Avenue - Linden, New Jersey - WAbash 5-3908 























per pound of reinforcement . . . high 
standards of quality . . . uniformity in 
weight, weave and thickness . . . contact 
FLIGHTEX for fast service. 

Our research laboratories and devel- 
opment facilities are ready to help find 
the exact fabrics to meet your particular 
needs. 




































































Write, wire or call for fast service. Get to know FLIGHTEX—yov’ll like our way of doing business. 


Write for our Specification Guide. 


—- 
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FLIGHTEX FABRICS, INC. 


93 Worth St. New York 13, N. Y. 
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“These Quality 
Parts run best 
on our new 


24/32 ounce 
LESTER... 


NO WELDS... 
NO FLASH... 


... Just 
perfect 
finish! 


So says Mr. L.A. Lynch (right), 
superintendent at 

Auburn Plastics, Inc., 

in Auburn, N_Y. 


ie sm , 
7a Fy a| bape 
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“For example, we had been running this Remington 
adding machine cover on another machine, with 
considerable trouble over a weld mark on the front 
wall of the part. We worked hard to correct this, 
modifying the mold, trying various materials, and 
finally raising mold and material temperatures 
and lengthening the cycle.” 


Mr. E. F. Baran (left), general foreman, continues. 
“Then we put it on the new 24/32 ounce Lester. 
It took off! Lower temperatures, no weld or flash, 
and just the right finish to please our customer... 
not to mention a distinct improvement in the cycle. 


NOVEMBER 1960 


We really don’t know the maximum plasticizing 
capacity of this new Lester...we haven’t hit bot- 
tom yet. And we’re particularly pleased with its 
sensible range of controls in cycling speed, mold 
stroke adjustment and heat control.” 


Complete 4-page spec sheets on the 
new long-stroke L-450-24/32 ounce 
—oT se Lester are available on request. 


ENGINEERING CO 
CLEVELAND, OHIO 


LESTER-PHOENIX, INC 


2621-B CHURCH AVENUE * CLEVELAND 13, OHIO 
Agents in principal cities throughout the world 





Everywhere chemists are ex- | Polytechnic Institute of Mi- 
ploring the way molecules are ® fro ” lan, MOPLEN® is being widely 
put together... putting atoms used in Europe and in the 


together in exact, predeter- Mi @) N T E C ATI N : United States. 


mined relationships with Montecatini continues to ex- 
plore this new world of struc- 
tural chemistry . . . is devel- 
oping new polymerization 
these polymeric materials catalysts and producing new 
with designed-in properties for specific applications. polymers with exciting potential as plastics, textile 
fibers and elastomers in the products of tomorrow. 


each other ... producing spa- milestone in the con (Jue ST 


tially-ordered molecules .. . 
: OT drNer Space 
making useful products from ” 


Leader in this conquest of inner space is Montecatini, 
who developed the first stereospecific polymer, MOPLEN® Wherever you are in the world, you can put these discov- 
polypropylene. The forerunner of a revolutionary class eries to work for you. Look to Montecatini for MOPLEN® 
of plastic materials discovered by Giulio Natta of the ... and for new advances in the conquest of inner space. 


itini Teademark 


EEMONTECATINI 


. GEN., MILANO, ITALY 
: U.S. and Canada Representative: CHEMORE CORPORATION e Two Broadway, New York 4, N.Y. @ BO 9-5080 
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well make 
_ the press 


YOU NAME THE MATERIAL CHARACTERISTICS 


Just tell us the nature of the material—polyester, acrylic, fiber glass, rubber, or whatever—and give us 
your production specifications. We’ll build the right compression molding press to meet your needs. 


Erie Foundry regularly builds hydraulic molding presses in capacities of 25 to 4,000 tons. Our advanced 


design control systems will apply forces accurately and precisely, maintain platen temperatures within close 
tolerances, and perform molding cycles with split-second timing. Versa- 
tility is built in so that a wide range of molding jobs can be handled. 





Hydraulic Press Division 
ERIE FOUNDRY co. ERIE 9, PA. THE GREATEST NAME IN 


FORGING SINCE 18695 


Write now for your copies of our descriptive bulletins on Erie Foundry hy if 
hydraulic presses for rubber and plastics, yy © . 
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You can get fast service on this broad line 


ANYWHERE IN THE U.S.A. 


To bea even better service on your plastics FARREL-BIRMINGHAM COMPANY, INC. 
mo 


ding machinery requirements, Watson- 
Stillman has added a number of new distributors poem — nay 
to those already situated throughout the U.S.A. 565 Blossom Road, Rochester aiiiee and 
Any one of these distributors is ready to serve Plants: ee —o 
a6 yous peteo nal representative oo o GSSUSENG the European Office: Plazza della Republica 32, 
fastest possible delivery with a minimum of lost 


- ‘ : Milano, Italy 
time in order processing. Represented in Canada by Barnett J. Danson, 


From the company’s “Completeline” of equip- 1912 Avenue Road, Toronto, Ontario 
ment they can prescribe a machine that is tailored Represented in Japan by The Gosho Company, Ltd. 
to the job. Because Watson-Stillman makes all Machinery Department, Tokyo, Osaka, and Nagoya 
types in a wide range of sizes, there is never any 


need to compromise. And remember: behind the 
machinery stands experience as old as the FARREL 
industry. 

Need molding machinery? Contact the distrib- WATSON 


utor nearest you. To start with, ask for bulletins STILLMAN 
covering the products in which you are interested. ® 











FARREL WATSON-STILLMAN MOLDING 
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MACHINERY 
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HARROD-CARLSON MACHINERY, INC. 
846 Lexington Street 

Waltham 54, Massachusetts 
Telephone: TWinbrook 3-1001 


R. A. YORK 

3 Roberts Road 

Plainfield, New Jersey 
Telephone: Plainfield 5-0303 


FARREL-BIRMINGHAM 
COMPANY, INC. 

344 Vulcan Street 
Buffalo 7, New York 
Telephone: Bedford 3440 


FARREL-BIRMINGHAM 
COMPANY, INC. 

665 West Market Street 
Akron 3, Ohio 

Telephone: POrtage 2-8871 


BURLEIGH & STOCKER 
MACHINE TOOL CO. 

23675 Woodward Avenue 
Pleasant Ridge, Michigan 
Telephone: JOrdan 4-6555 


MILLHOLLAND & CONRAD, INC. 
6325 Guilford Avenue 
Indianapolis 20, Indiana 
Telephone: Clifford 5-4176 


FARREL-BIRMINGHAM 
COMPANY, INC. 

10725 South Western Avenue 
Chicago 43, Hlinois 
Telephone: PRescott 9-3421 


THE SATTERLEE COMPANY 
2200 East Franklin Avenue 
Minneapolis 4, Minnesota 
Telephone: FEderal 3-5264 
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D. A. OLSON COMPANY 

420 East 45th Street 
Seattle 5, Washington 
Telephone: MElrose 3-4133 


JAMES H. WOLCOTT MACHINERY CO. 
5819 Manton Avenue 

Woodland Hills, California 
Telephone: Diamond 6-6411 


SOUTHWEST MACHINE TOOL CORP. 
222 North 7th Avenue 

P.O. Box 13626 

Phoenix, Arizona 

Telephone: AL 3-4197 


FARREL-BIRMINGHAM 
COMPANY, INC. 

710 Peachtree Street, N.E. 
Atlanta 8, Georgia 
Telephone: TRinity 6-1352 


NICHOLAS AND PARKS 
MACHINERY COMPANY 
2800 Commerce Street 
P.O. Box 5729 

Dallas 22, Texas 
Telephone: RI 1-3246 


PEERLESS SUPPLY COMPANY, INC. 
701 Spring Street 

P.O. Box 36 

Shreveport, Louisiana 
Telephone: 42-41451 


WESSENDORFF, NELMS & CO. 
5535 Harvey Wilson Drive 
Houston 20, Texas 
Telephone: WA 8-5151 





for 
plastics 
machinery 
ola cola 


BATTENFELD 


we deliver 


atemeediil el (chee 
Thats 


of equipment for 


INJECTION 
MOLDING 


COMPRESSION 
MOLDING 


TRANSFER 
MOLDING 


BLOW MOLDING 
EXTRUSION 
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Blow Molding Machines Automatic Serial Presses Compression and Transfer Extruders and complete 
with piston and screw feed for screw caps etc. Molding Machines Automatic Plants 


up to 215 pts up to 300 tons capacity (with screw diameters 
1%” 1%” 2%” 342” and 6” approx) 


INJECTION 
MOLDING 
MACHINES 


from 1/10 0z. upwards 
with 

SCREW PLASTICIZING 
UNIT 

from 1— 350 OZS 


BATTENFELD 


Main Office and Plant ole] ite) 7 wile], OF AMERICA 
BATTENFELD MASCHINENFABRIKEN GMBH 959 W. Grace Street 


Meinerzhagen/Westf., GERMANY CHICAG O 13. 28. 


with Sales and Service-Organisations in 
ENGLAND: Battenfeld (England) Ltd., Great South West Road, Bedfont, Feltham, Middx. 
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Joe Foster, President, 
taiks about Foster Grant's 
unique experience 

in plastics. 


“What we give away 
is more valuable 
to our customers 
than the resins 
we sell,” 
says Joe Foster. 


To put it in a nutshell —we’re problem-solvers! 


Need a color matched? We can match it precisely—and 
fast. Need marketing advice? Foster Grant's long ex- 
perience as a molder of finished plastic articles is at 
your disposal. Or maybe we can help trim your cycling 
time by mold re-design or machine improvements. 


We're able to solve our customers’ problems because 
we've piled up a lot of know-how over the years. We 
had to. Back in the old days, there wasn’t any hydrau- 
lic molding...there wasn’t any lubricated plastic... 
there wasn’t even injection molding in this country. To 
improve our own operation, we developed all that — 
and more. 


As we led the way, we learned plastics. Inside and out. 
Today, many Foster Grant advances are standard in- 
dustry practices. Maybe our unique position as the only 
resin supplier with molding experience can prove as 
valuable to you as it has to our present customers for 
styrene monomer, and polystyrene, impact polystyrene 
and Nylon 6 resins. 


Why not cail or write us today. Foster Grant Co., Inc., 
Leominster, Mass., KEystone 4-6511. 


FOSTER NT 


Your Partner in Plastics Progress 


Plants in Leominster, Mass., Manchester, N. H., Baton Rouge, La. 
Branch Offices and Warehouses in principal cities 





Lustre-Die does smooth job 


in molding can-opener housing 


Bethlehem Lustre-Die tool steel, which is furnished pre-heat- 
treated in bars, recently scored a big hit in molding this can-opener 
housing, of high-impact polystyrene. 

Lustre-Die saved time in the shop because it did not require 
heat-treatment. It was easier to machine than other pre-hardened 
grades which were used previously. Moreover, it polished beauti- 
fully, and imparted a high sheen to the finished part. 

Lustre-Die, an electric-furnace steel with a well-balanced 
analysis, can be polished to a high gloss, making it ideal for pro- 
ducing plastic parts which require a high lustre. The grade also 
has a special alloy fortification which further increases its depth 
of hardenability, and enhances its mechanical properties. It is 
heat-treated by oil-quenching and tempering, and is furnished 
ready for machining and polishing. 

If you would like to try Lustre-Die, get in touch with your 
Bethlehem tool steel distributor. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Sales: Bethlehem Steel Export Corporation 
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IMPERIAL 


merecadium 


Mercadium Colors are a unique chemical pigment development 
patented by Imperial. The properties of mercadium colors are such that 
they are both versatile and useful. Compounded of the sulfides of mer- 
cury and cadmium, mercadium pigments have permanent non-bleeding, 
heat resistant characteristics that make new color effects possible 
within the range of shades from dark maroon through light orange. 


IMPERIAL COLOR CHEMICAL & PAPER- PIGMENT COLOR DIVISION- GLENS FALLS, N.Y. 


a department of HERCULES POWDER COMPANY 
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Handsome and Hardworking 


Plexiglas ..Implex 


for Jet Spray Cooler . . . PLEXIGLAS® acrylic plastic is used for 
sparkling transparent bowls and lids on cold drink dispensers. 
Bowls and lids are one-piece moldings—crystal clear, breakage- 
resistant and free from taste or odor. Seven-inch-deep bowls 
measure 17” by 14”. 


for Smith-Corona .. . IMPLEX®, the tough, rigid, high-impact 
acrylic, gives outstanding strength and stain-resistance to 
vital components of new Galaxie portable typewriters. In addi- 
tion, the smooth surfaces and lustrous colors of the IMPLEXx 
parts contribute to the typewriter’s handsome appearance. 


for you ... PLEXIGLAS and IMPLEX can give your products added 
utility and sales appeal. Our design staff will be pleased to 
help you use these Rohm & Haas molding materials—to your 
advantage. 
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Chemicals for Industry 


ik ROHM ¢ HAAS 


COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


In Canada: Rohm & Haas Co. of Canada, Ltd., 
West Hill, Ontario 
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News and interpretations of the news By R. L. Van Boskirk 


Section 1 November 1960 


Styrene expansion at Monsanto. A “new family” of styrene-based materials is 
to be produced by Monsanto as part of an expansion at its Addyston, Ohio 
plant. Heat-resistant and high-impact polystyrene will also be produced in 
the new plant. The new installation, scheduled to be in operation in the last 
half of 1961, will increase the company’s domestic production of styrene-type 
molding and extrusion materials by 25 percent. The expansion will make the 
Addyston site the company’s second major installation to manufacture styrene- 
based plastics. Other plants are at Springfield, Mass., and Long Beach, Calif. 

Styrene monomer for the new operation will be transported by 
barge from the company’s monomer plant at Texas City, Texas. 

An interim plant at Springfield will begin producing the new ma- 
terials before the end of this year. Guesses in the trade are that the new 
materials will be ABS (acrylonitrile-butadiene-styrene) and SAN (styrene- 
acrylonitrile) copolymers. Sales of these two today are thought to be in the 
50- to 60-million-Ib. range, but no one can prove it. ABS has had a lot of 
recent publicity—partly from its application for telephones and the possi- 
bility that it may move into the refrigeration field. But SAN may yet be the 
more important of the two on a poundage basis—its transparency and chemi- 
cal resistance offer many possibilities. 

The main stumbling block to large volume use of both is price. 
When a good application has been developed, impact styrene has frequently 
moved in at lower cost. Both ABS and SAN sell for around 40 cents. But 
there is always a possibility that large volume use will help lower the cost, 
especially since styrene and acrylonitrile monomers have been on a price 
decline for some time and may go lower. 


More polystyrene film. Another biaxially oriented polystyrene film, called Visolyte, 
is now available from Plastic Films Div., Visking Co., a subsidiary of Union 
Carbide Corp., Chicago, Ill. Because of its optical properties and economical 
price, it is expected to gain wide acceptance for packaging and overwrapping. 
Uses are window envelopes and display cartons, overwrap for tubed tomatoes, 
and as a laminate to high-impact polystyrene for decorative uses. It offers 
good machinability and printability, is easy to remove when used as an 
overwrap, presents no blocking problem, and is said to offer good low tem- 
perature performance. It is also claimed to be “breathable,” which makes it 
good for produce packaging. The film is available in thicknesses from % to 2 
mils and in widths up to 46 inches. 


Santofome now available. Monsanto’s polystyrene foam film is now available in 
commercial quantities in rolls of varying widths. Santofome is described as 
“wrapping air in polystyrene.” It is a material with a satiny surface that is 
expected to compete with paper in many fields. Present thicknesses range from 
*Reg. U. S. Pat. Off. 
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CAMPCO Jatest developments in plastic 


PROGRESS 


od 


This new method of insulating 
electrical components utilizes thermoplastic sheet 


It hasn’t been called “Skinsulation”’ 
yet but it well might. It’s a new method 
of insulating electrical components by 
the use of epoxy resins and a skin of 
thermoplastic sheet. The idea was intro- 
duced by Minnesota Mining and Manu- 
facturing Company and its advantages 
are so obvious that it is bound to find a 
great many applications. It has been 
demonstrated on various types of 
components using “‘Scotch-cast” Brand 
Resin and Campco thermoplastic sheet. 

The above photograph shows how 
Campco thermoplastic sheet was vacu- 
um-formed around the component. This 
becomes the mold form, eliminating the 
steel mold. An opening is made at the 
top through which lead wires may be 
brought out. Cardboard or tape is used 
to hold the wires in position. 

Through this same opening, the resin 
is poured in until the mold form is com- 
pletely full. The resin reaches the most 
remote area insuring complete coverage. 
The part is then ready for curing. 

Simple, isn’t it? It’s efficient, too, for 
any number of articles of varying shapes 
and sizes can be skin-wrapped simulta- 
neously. The size of the vacuum-forming 
machine is the only limiting factor, while 
with the present method production is 
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limited to the number of molds that can 
be used on a production cycle. 

Dollarwise, there are worthwhile sav- 
ings in labor and material. Where steel 
molds are now being used, increased 
production can easily be realized by 
making a number of vacuum molds from 
the master molds. 

And here’s another important advan- 
tage. Since by the new system produc- 
tion is not limited by the number of 
molds, presently used curing cycles may 
be completely changed. For example, in 
order to obtain three or four cycles per 
eight hour shift by the old method, 
resins must cure at 150° F. While, by 
the new system, a whole day’s produc- 
tion can be cured overnight at a slower 
rate with the use of room curing or 
slower heat resins. 

If you would like technical assistance 
or further information regarding this 
system, write Campco Division of Chi- 
cago Molded Products Corporation. 


sheet -film - fabrication 


Garage doors decorated 
with Campco Butyrate 


As a rule, a garage door is a rather 
dull and uninteresting piece of architec- 
ture. But Taylor Garage Doors, Inc., of 
Detroit have done something about it. 
Now their single and double garage 
doors can be decorated with numerous 
combinations of attractive trim in the 
form of shutters, windows, escutcheons, 
etc. Sold in kits for “do-it-yourself” ap- 
plication, the homeowner is provided 


with the means of relief from the bare, 
flat planes of typical garage doors. They 
can be painted to match or complement 
the color of the door, require less re- 
painting, and will not rot or corrode. 
They are vacuum-formed by Taylor 
from Campco B-120 white opaque Buty- 
rate, selected for its uniform thickness 
and consistent quality of whiteness. 
Taylor finds that vacuum forming of 
Campco sheet affords an economical 
means of varying the designs without in- 
curring the expense of carvings or metal 
stampings and finishing operations. 


Received Your Campco Personal File ? This data-packed reference 


file on thermo-plastic sheet and film is yours on request—just send name and address 
on Company letterhead to Campco, 2717H Normandy Ave., Chicago 35, Illinois. 


CAMPCO Sheet and Film, a Division of Chicago Molded Products Corp. 
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10 to 30 mils. In comparing it with paper prices, one user says that $11.80 
worth of Santofome compares with $12.00 worth of paper—and this on 10 vs. 
2 mil basis. Another user says that, on a yield basis, a $100 order for paper 
would cost $96 in Santofome. 

The film has fine insulating value and, it is believed, will have 
wide use for formed cups where it will cost no more than paper. The poly- 
styrene cups can be formed on conventional paper cup forming machines and 
can be used in vending machines. 

Santofome can be printed without trouble on a rotogravure 
press; a letter press would need alterations to handle it because of light weight, 
static, and feeding problems. It can be easily embossed, and vacuum drawn, 
and can be used like paper on standard wrapping machines. 

As a decorative paper or a cushioning material, it is unlikely to 
abrade or scratch highly polished surfaces. As a multiple layer laminate, it 
makes a low-cost stadium seat for athletic contests. It is suggested as a decora- 
tive surface laminate, a liner for corrugated boxes, paper plates, candy box 
liners, produce and meat trays, doilies, table mats for picnics, frozen food 
overwraps, and even laminated automobile head liners. 


Hercules announces six types of polypropylene. Availability of six different 
melt flow ranges of Pro-fax polypropylene have been announced by Hercules 
Powder Co. This is the broadest range yet announced by any producer. Field 
data indicate that the best melt flow index for isotactic polypropylene for gen- 
eral use is in the 2.2 to 4.8 range, using procedures of the 12 230 ASTM 
Test except that a temperature of 230° C. is used instead of 190° C. (but load 
is the same—2160 grams). This melt flow range provides a combination of 
strength, toughness, and flow properties, using stock temperatures in the range 
of 500° F. for rapid-cycle molding and extrusion. Flow ranges above or below 
those mentioned are available on a commercial scale if desired. 

The six different types now produced are: general purpose in- 
jection molding, general purpose extrusion, high melt flow grade, film grade, 
low melt flow grade, and extra-low melt flow grade. 


Polypropylene in use. AviSun reports that three bakeries in the East are now using 
its polypropylene film for bread wrappers. This is not claimed to be for 
each bakery’s total market, but it is enough to be a substantial part of the 
whole. AviSun asserts that 1 mil polypropylene film at 70¢ a Ib. or 0.0225¢ for 
1000 sq. in. is less costly than MS 300 or 400 cellophane at 62¢ with a cost of 
around 3¢ for 1000 sq. in. because of the yield. As compared to polyethylene 
film, the polypropylene is said to give the same strength at 1% mil that PE 
does at 1 mil. 

Another use reported for polypropylene film is that of a Chicago 
concern that is using it for wrapping typing paper, adding machine tape, and 
specialty papers. The products are wrapped on a standard Hayssen machine 
on which the roller is coated with Teflon and sharper cutting knives have been 
installed since the PP is so tough. The film is used because of long shelf life, 
gloss, clarity and feel. 

Still other uses are for overwrapping paper plates, a 2-mil bag 
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where quality 
is a matter of life or death 


In the manufacture of medical 
tubing there is no margin for error 

human lives hang in the 
balance. That is why manufacturers 
of medica/ tubing and apparatus 
have adopted VYGEN 120... the 
guality PVC resin that satisfies the 
rigid government specifications. 
VYGEN 120 is not just another 
quality resin, but one of a family 
of specialized resins developed 
and manufactured to meet the 
requirements of the processor and 
the demands of the end product. 
No matter what your processing 
requirement, you should /ook to the 
VYGEN family of PVC resins just 
right for every application. For 
complete information call or write 
us today! 


Creating ne 
Progress l pester Lhis wy \ 


Through ‘GENERAL | 


Chemistry \ j/ 


THE GENERAL TIRE & RUBBER COMPANY 
Chemical Division -Akron, Ohio 


Chemicals for the rubber, paint, paper, textile. plastics and other industries: GENTRO SBR rubber 
GENTRO-JET d/ack masterbatch * GEN-FLO styrene-butadiene /atices * GEN-TAC viny/ pyridine latex 
GENTHANE polyurethane elastomer * ACRI-FLO styrene-acrylic /atices © VYGEN PVC resins and 
compounds « KURE-BLEND TMTD masterbatch * KO-BLEND /nsolub/e su/fur masterbatch 
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for a macaroni product, lamp shades, and a 1-mil film in a drum liner for 
asphalt. A highly interesting application for polypropylene molding powder 
that was reported by AviSun is a $19.95 radio cabinet that is just getting 
under way. 


New phenolic for laminating varnish. Attention should be called to a new phe- 
nolic laminating varnish recently introduced by Monsanto Chemical Co. 
under the name Resinox 495. It is asserted that never before has there been 
such a resin with flame retardant properties that is suitable for cold punching 
and also has good electricals. It is also stated that the new resin has less 
moisture absorption than most others. Price of the varnish is 29¢/Ib. Because 
of its flame retardance and cold punch properties, it is particularly suggested 
for printed circuits in computers. 


Phenolic prices up. The recent rise in the price of phenolic compounds underlines 
the fact that this section of the plastics industry has had one of the most stable 
price structures over a long period of years that any industry can brag about. 
For example, a typical phenolic general-purpose compound sold for 17¢/Ib. in 
drums in 1932. Since that time it has fluctuated in the narrow range of 13.50¢ 
in drum lots to 21.20¢ in carload lots. There were no carload lots in 1930. 
Today the new price of this particular compound is 20.70¢, up 1.5¢ from the 
previous price which was set about two years ago. In the meantime, auto- 
mobiles, for example, have increased prices by threefold. 

There are various levels in the new price pattern, but the schedule 
tends to equalize them more than previously. Practically all g. p. molding ma- 
terials went up 1.5¢ which makes them 21¢, except one-step closure material 
which went up only 0.5¢ and is now the same as general purpose. Washing 
machine agitator formulations are an exception—went up only 0.5¢, presum- 
ably because of pressure from other materials. 

Industrial phenolic resins also went up in various amounts. Liquid 
resins for laminating, battery separators etc., went up 0.5¢/Ib. on a liquid basis 
—from the lowest at 18¢ to the cresols that vary from 22 to 25¢. Solid (pul- 
verized) resins went up generally by 1.5 cents. Foundry resins went up 1¢ 
but had already gone up a month before and are now mostly around 27.5 cents. 
The solid resins are used primarily for underpadding rugs, brake linings, 
grinding wheels, coated abrasives, and in thermal insulation. 


Vinyl chloride polymer production capacity. Bankers, brokers, and market ana- 
lysts may have been astounded to see the 2.4-billion-lb. capacity figure for vinyl 
chloride in this column last month; but vinyl producers were quick to recognize 
it as a slip of the pencil, although some wryly stated “it might as well be.” 
The capacity figure should have been printed as 1.4 billion, with a consumption 
figure of about 900 million in 1959 and an estimate of about the same in 1960. 
It is obvious from these figures why vinyl chloride polymer prices have been 
declining. Capacity is just too far ahead of consumption. The same situation 
prevails in monomer production, only more so; and a slight price break did 
develop last month. (To page 45) 





Solving unusual problems with Riegel papers 


Se VaR 





Stop 
sticking 
with 





COATED WITH SYL-OFF™ 


Strip-Ease . . . a new separating and interleaving paper coated with a remark- 
able new silicone that simply won't stick to tacky rubber and plastic com- 
pounds... now solves your sticky problems at the cost of paper. Gives you 
real savings over the cost of cloth, heavy plastic films and other types of 
coated liners. 


Strip-Ease is so durable you can use it over and over again in many applica- 
tions. Highly resistant to moisture and heat. Low stretch and free from cockle. 
Coating won't migrate or transfer and the escape of gases during rubber cure 
is facilitated. Smooth matte surface imparts nice finish and most rubber items 
require no talcing. 


A few rubber applications: a separating and curing paper on wind-up of 
proofed products; a separating and interleaving paper; a wrapper and carton 
liner; a calendering base and curing paper for sheet stock. Other possible uses: 
for handling pitches, asphalts, waxes, adhesive masses. 


# Send for F REE samples and helpful technical data folder... 
‘Riegel 
TECHNICAL PAPERS FOR INDUSTRY 


++++. Write today to: Technical Advisory Service 
Riegel Paper Corporation 
Box 250, New York 16, N. Y. 
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Sheet for packaging. Rigid vinyl sheet for food packaging which will meet non- 
toxicity requirements of both FDA and the Meat Inspection Div. of the U. S. 
Dept. of Agriculture, according to the producer, is now available from Seiber- 
ling Rubber Co. The sheet was developed for this particular purpose after 
Congress enacted the recent and much discussed food additives amendment. 

The calendered, unplasticized sheet is furnished in thicknesses of 
from 7% to 15 mils of opaque to frosty clear material. The new formulations 
will take processed foods at around 175° F. and thus permit packaging at high 
temperatures so that preservatives will not have to be added. It can be vacuum 
formed into contour packages when desired. 

This type of sheet has been particularly useful in the packaging 
of small portions of food, such as jelly and similar foods, for “one-shot” cus- 
tomer use in restaurants. Now it will meet use-standards even for catsup. 
Seiberling is of the opinion that in the future it will become valuable for meat 
packaging, since it has received the Meat Inspection Division’s approval. 


An error to end errors. A common error occurred in this column last month in de- 
scribing a Bakelite polyethylene coating resin as a “high-pressure linear” 
resin. Such a material is not possible to make as yet. Linear resins are made 
by the low-pressure process only. 

But this error emphasizes the problem of polyethylene nomencla- 
ture. Most people identify them generally as high- or low-density and, strangely 
enough, the high-pressure method is used to make low- and medium-density 
resins, 0.915 to 0.939 or thereabouts, and the low-pressure method is used to 
make resins of higher density. Nor is melt index sufficient for a good opera- 
tional definition of a polyethylene resin. And even if the two are combined, 
we still don’t have the answer. To add the factors of polymerization technique 
and blends would make the nomenclature extremely unwieldy; which may 
be why density has been generally chosen as the easiest way out. But the 
problem is that density is no longer of much use in indicating resin properties. 

For example, there is the 0.940-density problem. A resin of this 
density can be made by polymerizing through either the low- or high-pressure 
process, by copolymerizing, or by blending high- and low-pressure resins. Then 
there is the special pipe compound which is listed as 0.941-density which con- 
tains a 0.927-density resin but the added carbon black brings it up to 0.941 or 
so. The significant factor is that every single one of these resins has different 
properties, so density is a useless bit of terminology in this case. There are 
already various examples in other densities that are combinations of high- and 
low-pressure material and more will follow. Whether a resin is polymerized 
by high- or low-pressure is frequently a fact that need be known in order to 
obtain a clue to a material’s properties, but “density” is becoming a more and 
more dangerous designation. One authority suggests that just the word “poly- 
ethylene” be used, without modification, except perhaps for industry-wide 
symbols that would indicate high- or low-pressure, density, melt index, and 
other necessary information. In any case, it’s a troublesome problem where a 
good imaginative mind is needed to unsnarl the tangle that is becoming more 
tangled every day. 


For additional and more detailed news see Section 2, starting on p. 238 
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Where readers may voice their opinions on any phase of the plastics 
industries. The editors take no responsibility for opinions expressed. 


Plastics and drugs 


Sir: You are to be congratulated 
on one of your recent editorials con- 
cerning standards for RP boats. As 
we are all aware, there is a wide 
acceptance by the public that any 
type of reinforced plastic boat is 
safe to use under any condition. It 
is also unfortunate that many 
“shoddy” manufacturers are taking 
advantage of the reputation of con- 
scientious boat builders whose 
primary concern is the safety of the 
occupants of the boat. Protection of 
the public demands that some form 
of testing be initiated to insure that 
plastic craft are sea-worthy. 

In another field, there is also a 
very serious problem developing 
which may have ominous implica- 
tions in the future as far as safety 
is concerned. I am referring to the 
expanding use of plastics for pack- 
aging materials and for devices for 
the administration of drugs, such as 
syringes and tubings. The same 
thought which appears to be preva- 
lent with plastic reinforced boats is 
also lurking in regard to plastics and 
drug products. 

Fortunately, this problem does not 
exist when a recognized, ethical 
pharmaceutical firm manufactures 
and packages its own medicinal 
product in a plastic container. Rigid 
testing procedures by the control de- 
partment eliminates those plastic 
materials which are incompatible 
with the drug product. Many smaller 
firms, however, not being com- 
pletely aware of the potential plas- 
tic-drug interaction, might overlook 
this possibility. Furthermore, many 
small pharmaceutical firms are not 
adequately equipped nor do they 
have the technical personnel to con- 
duct rigorous testing procedures and, 
hence, must rely on their own ap- 
praisal based upon bits of informa- 
tion from here and there. This cer- 
tainly is not an ideal situation and 
may be quite misleading if the in- 
formation has not been substantiated 
with proper testing. 

The real threat to safety, as I see 
it, falls in those instances where a 
plastic packaging material or de- 
vice is to be used by hospital phar- 
macists, clinicians, and nurses for 
the storing or administering of a 
drug product. How often have I 
heard from one of the above that 
one need not worry about the de- 
vice since it is completely safe be- 
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cause it is made from a plastic ma- 
terial. Part of this thinking comes 
from the promotion of these plastic 
articles to the hospital and its staff 
through direct advertisement or 
through contact with the sales per- 
sonnel. Catchy words such as “med- 
ical grade,” “hospital tested,” and 
“surgical grade” are often used to 
designate the quality of the plas- 
tic. These terms are quite mislead- 
ing and indicate very little, since 
no standards have been established 
or accepted for the classifying of 
plastic materials to be used in phar- 
macy or medicine. 

One other catch-phrase often em- 
ployed—at least in informal con- 
versation—by certain manufacturers 
and distributors goes something like 
this: “This device should not be 
used with those drug products which 
may be incompatible with it.” A 
profound statement, to say the least, 
but who is to know what those in- 
compatibilities are since many drug- 
plastic incompatibilities cannot be 
detected by visual inspection. For- 
tunately, the more respected com- 
panies do not play this game but 
are at a loss to prevent the less 
ethical firms from pursuing such 
practice. 

For the past four years we have 
been studying the effect plastics ma- 
terials may have on drug products. 
Throughout these various studies 
several hundred drug products have 
been used. These were kept in con- 
tact with a variety of plastics ma- 
terials either as part of a device for 
the administration of a drug or 
alone. The results indicated that a 
number of incompatibilities had oc- 
curred. Some of these incompatibili- 
ties were readily detected just by 
visual examination while others 
could be ascertained only by ana- 
lytical procedures. To dramatize that 
drug-plastic interaction may occur, 
it may be well to summarize in the 
next several paragraphs a number of 
these incompatibilities. For the most 
part, these have been taken from 
our own laboratory, but other ex- 
amples which have been brought to 
our attention have been included. 

Those plastics materials which re- 
quire one or more ingredients beside 
the polymer are being used as flex- 
ible tubings for the administration 
of drugs or nutritional products. 
One such case in point is the use 
of polyvinyl chloride as tubing ma- 





Parente, al 


Description of 
incompatibility 





product 


Benzyl Benzoate Tubings dissolved 
Compazine Solution de- 
veloped a color 

Decholin Sodium Solution de- 

veloped a color 
Solution 

became lighter 
Solution 

became lighter 
Tubing 

stained yellow 
Tubing 

stained yellow 
Tubing 

stained yellow 
Solution de- 

veloped a color 
Sodium para- Solution de- 

Aminohippurate veloped a color 


Liver Injection 
Polio Vaccine 
Procaine HCl 
Pronestyl HCl 
Sodium Iodide 


Sodium Lactate 





terial. Our studies have shown that 
every polyvinyl chloride tubing we 
have tested which is claimed to be 
a “medical grade” tubing or tubing 
to be used for the administration of 
a drug or nutritional product will 
leach a constituent to an aqueous 
system if that system contains 50% 
or more of alcohol, propylene glycol 
or polyethylene glycol. Since there 
are literally hundreds of formula- 
tions for polyvinyl chloride and 
since the plastic manufacturer may 
be reluctant to reveal his formula, 
it may be difficult or at least very 
time consurning to isolate and iden- 
tify the “leached” constituent. It 
should be kept in mind that a num- 
ber of injectable products contain 
the above solvent system and there 
may be no visual sign to the clinician 
or nurse that leaching has taken 
place in most instances. 

In another series of experiments 
with various polyvinyl chloride tub- 
ings, we found the following incom- 
patibilities. (Above—Ed.) 

In many instances these incom- 
patibilities occurred with only one 
type of PVC tubing. This is quite an 
important point and indicates that 
one cannot intuitively guess that a 
reaction will or will not take place 
with PVC and a drug product. 

Several incompatibilities were noted 
when three types of plastic syringes 
(PE, polystyrene, and nylon) were 
tested with anum- (To page 189) 
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These diagrams show how 
Minnesota Plastics, a custom molder, 


designed, engineered, and 


mass produced a battery, 


cap that guarantees 





protection from 





‘“‘battery blow-outs”’ 





Two-piece, patented, plastic cap is machine 
assembled. Prongs on lid snap out tight after 
insertion through bottom slot. Assembled cap 
is shown below. 


Note opening of bottom air slot afterinsertion 
of prongs. If bottom slot is too small or 
absent, breakage occurs and cap is auto- 
matically rejected. Proper gas passage is 
thus guaranteed on all finished vents. 





Molding 
New Ideas 
Into 
Plastic 


Pressures created by gases formed during battery 
charging can cause auto batteries to blow out. An 
escape vent in the battery cap is supposed to pre- 
vent this. 

But in the process of manufacturing conventional 
plastic battery caps, these vents sometimes fill in. 
And despite the most thorough inspection systems, 
some defective caps find their way onto batteries. 
The result: a blown-out battery for the user and 
embarrassing explanations for the maker. 

Could Minnesota Plastics make a better battery 
cap asked one of our customers. A foolproof cap? 
One so good that not one in total production would 
go wrong? 

Minnesota Plastics answered by engineering the 
entirely new cap idea you see on this page. Ingenious, 
low-cost, guaranteed. This two-piece plastic cap must 
have an open air vent or it cannot be assembled. It is 
now being mass produced only by Minnesota Plastics. 

This story shows why Minnesota Plastics is more 
than just a molder of plastics. Here is a complete 
plastics molding service that works as if it were your 
own department. Use it to save yourself time and 
money ... and to make your product better. Write 
or wire Minnesota Plastics today. 


PIONEER MANUFACTURER OF NEW PRODUCTS IN PLASTIC 


Minnesota Plastics Corporation 
45 EAST MARYLAND AVENUE*«SAINT PAUL 17, MINNESOTA 
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NEW MACHINERY-EQUIPMENT 





Specifications, claims made, and prices appearing in these pages are those of the 
manufacturers or sellers of the machinery and equipment described, or their agents.* 


Giant blow molder 


The largest blow molding machine 
we have reviewed to-date, the Eng- 
man machine, is capable of handling 
3000 lb. of plasticated material per 
hour, although to date it has not 
been used with extruders capable of 
delivering that amount of material. 
In recent molding trials, 55-gal. drum 





Specifications: Engman 
blow-molding machine 





Max. capacity of clamps, 

tons 80 
Max. stroke of clamps, in. 24 
Max. daylight, in. 50 
Area of platens to clear 

column nuts, in. 35% by 50 
Distance between 

columns, in 38 
Overall area of platens, in. 50 by 50 
Clamp fast close speed, 

in./min 131 
Clamp pressing speed, 

in./min 
Clamp return speed, 

in./min. 
Max. capacity of 

accumulators, lb. 
Stroke of accumulator, in 
Dia. of accumulator, in. 
Accumulator close speed 

(max.), in./min. 
Accumulator open speed 

(max.), in./min 
Die head lateral movement 

(max.), In 
Die head vertical 

adjustment, in 





liners, about 0.1-in. thick and weigh- 
ing 12 Ib. each were made in about 
3 to 4 min., each using a 34%4-in. ex- 
truder rated as capable of delivering 
600 Ib. of material per hour. It is 
estimated that with an 8-in. extruder 
a total output of 30 drum liners per 
hour could be attained. Drum liners 
are blown from 8-in.-diameter pari- 
sons %-in. thick weighing about 25 
lb., including trim scrap. To deliver 
the parison and place it in blowing 
position before excessive cooling 
takes place, a ram accumulator sys- 
tem is used to actually push the 
parison through the die; the accumu- 
lator is filled prior to each shot by 
the extruder. To keep the parison 
from stretching and necking down 
excessively, a rising table (coordi- 
nated with the parison’s rate of 
travel) supports it from the time it 
issues from the die until it is in 
position to be clamped in the mold 
for the blowing operation. Clamping 
and accumulator rams as well as 
the parison support table are hy- 
draulically actuated. All heaters are 
of the electrical resistance type. De- 
tailed machine specifications are 
shown in the accompanying table. 
Williams-White & Co. and Eclipse 
Plastic Machinery & Mfg. Corp., 
Moline, IU. 


Pipe cutter 


This cutter automatically cuts plastic 
pipe as it is continuously extruded 
without deforming the pipe or the 
resulting cut. Capable of cutting thin 
wall pipe from 3.937 to 19.685 in. in 
diameter, four circular saws (5 in. 


ECLIPSE-WILLIAMS-WHITE blow molding machine with 55-gal. drum 


liner molds mounted on platens. Ram-accumulator is shown above blow- 


ing station, left 
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PASQUETTI cutter automati- 
cally cuts plastic pipe as it is 
continuously extruded. Four 
circular saws travel counter- 
clockwise around track, 


in diameter for tubes 3.937 to 7.874 
in. in diameter and 9.8425 in. in di- 
ameter for tubes 7.874 to 19.685 in. 
in diameter) moving counter-clock- 
wise around a track, each makes 
one straight cut in the pipe wall for 
each complete pipe cut. The cutting 
edge of each saw follows a straight 
path lying on a chord of the pipe 
circumference. The path of the cut- 
ting edges of the saws thus inscribes 
a square within the circular pipe 
wall; such paths intersect and com- 
plete the severance of the pipe. After 
one pipe cut-off is made, the saws 
do not return to their starting point 
but continue to move counter-clock- 
wise around the square track on 
successive pipe cut-offs, thus any 
one saw does not return to its start- 
ing position until four pipe cut-offs 
are completed. While a pipe cut-off 
is being made, the entire saw car- 
riage assembly is clamped to, and 
automatically advances with, the 
moving pipe being extruded. After 
the cut the saw carriage retracts 
along the pipe toward the extruder 
prior to the next cut-off. The total 
working cycle time is about 30 sec. 
for large pipe and shorter when cut- 
ting small diameter (To page 50) 
* Prices are deemed to be F.O.B. sellers’ 
plants (unless otherwise stated), are for 
“standard” models, and are subject to 
change without notice. The publishers 
and editors of Mopern Ptrastics do not 
warrant and do not assume any respon- 


sibility whatsoever for the correctness 
of the same or otherwise. 


MODERN PLASTICS 





“We get round-the-clock 


automation with 


EN VAN DORN presses” 


These Van Dorn presses have produced mil- machine nearby can readily come over 
lions of flexible Vinyl feet for Rubbermaid between cycles of his own press. 
dish drainer baskets in the last two years. 


You, too, can save time and money with Van 
Dorn automatic, 2% oz., high production in- 
jection presses. Write for detailed literature. 


The operation is fully automatic, with presses 
running 3 shifts on a continuous basis. 


Rubbermaid uses multi-cavity, tunnel gate 
molds, and the original molds are still in 
use. On the infrequent occasions when the 
job needs attention, the operator of a large 


NOVEMBER 1960 
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and/or thin wall tubes. Carlo Pas- 
quetti & Co., Sanvito Silvestro 103, 
Varese-Masnego, Italy. 


Injection machine 


For applications requiring injection 
on the parting line of the mold, 
Stiibbe reciprocating screw preplas- 
ticating injection machine Models 
$350/550 VE, S550/725 VE, and S850/ 
1200 VE are designed so that the 
injection half of the machine can 
be swung around 90° to operate at 
right angles to the mold-clamping 
half of the unit. Operating the press 
in such fashion is claimed to be an 
advantage in the molding of parts 


STUBBE Mode! $850/1200 
VE reciprocating screw pre- 
plasticating injection ma- 
chine shown arranged for 
injection on the mold parting 
line. Note adaptor mounted 
on tie bars of the mold 
clamping unit 


with large projected areas (televi- 
sion screens) and in achieving better 
mold flow patterns for the molding 
of stress-free flat pieces. The stand- 
ard machine is supplied with the 
clamp and injection unit in line. For 
operation in L-form an adapter is 
required which is supplied at ex- 
tra cost. Detailed specifications are 
shown in the accompanying table. 
Albert Stiibbe Maschinenfabrik, 
Vlotho/Weser—Kalldorf, Germany. 


Water chiller 


Multitem Model TP is a temperature 
control unit that provides low-tem- 
perature rapid cooling for injection 
molding, extruding, or other related 
forming processes. It is a self-con- 
tained chilling system, including 
water pump and water storage tank 
ready for connection to process. In- 
dividual units can be installed to 
meet initial needs and more units 
added for future increases in pro- 
duction. Also available is Model S, 
without pump or tank, designed for 
use with a central water pump and 
collection tank. Large thermometer 
on TP models shows temperature 
at a glance. Chilling unit and all 
piping are insulated against conden- 
sation. Refrigerant is non-toxic and 
refrigerant control valves are stand- 
ard on all models. Units can be 
mounted on floor or ceiling. The unit 
includes compressor, condenser fan, 
fin condenser, chiller, and temper- 
ature controls. Centrifugal pumps 
are used on Model TP, and self- 





Specifications: Albert Stiibbe injection molding machines 





S350/550VE 


Screw-piston diam., in.* 3 
Plasticating capacity Ib./hr.” 110 
Shot volume, max., cu. in. 348 
Injection pressure, max., p.s.i. 11,500 
Shots per min.* 
Screw speed range, r.p.m. 
Heating power, kw. 
Projected mold area, max., sq. in, 132 
Clamp force, tons 250 
Mold opening, max., in. 16.5 
Mold thickness, min., in. 10.4 
Mold thickness, max., in. 16.5 
Clearance between tie bars 
Horizontal, in. 
Vertical, in. 118 
Motor, hp. 20 


17.35 


S550/725VE 


3% 
132 
44.0 
13,500 
5 
15 to 90 
95 
186 
350 
19.7 
15.75 
23.6 


S850/1200VE 


19.7 25.6 
17.35 25.6 
25 30 


“Only largest screw diameter available shown. Additional smaller screw sizes available, 


1 for /SS50VE, 


2 for $550/725VE, and 
of shots d 


3 for S850/1200VE. »In polystyrene. “Number 
lepends on volume of molded piece, materials, working conditions, and mold 


design. Actual values above and below averages shown. 
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lubricating motor and impeller are 
removable without disturbing piping. 
Temperature ranges are to order. 
Application Engineering Corp., 3811 
Podlin Dr., Franklin Park, Ill. 


Die cooling fitting 

In cases where it is impractical or 
impossible to have through water 
lines, the Par-Vin single-return wa- 
ter line fitting can be used to direct 
water to any portion of the mold 


PAR-VIN single-return water 
line fitting can be used to 
direct water to any portion 
of the mold cavity. 


cavity or cores simply by drilling a 
hole in the area that is running too 
hot and adding the fitting. Cooling 
can then be directed to areas such 
as gate, runner, heavy sections, and 
cores. Priced under $2. Par-Vin Co., 
29 Union St., Batavia, N. Y. 


Heat sealer 


Called the Sealmaster 16TS Series, 
this equipment is a semi-automatic 
air operated sealer that uses a rapid 
heating and cooling action to achieve 
optimum seals with PE and other 
films. The rapid heating effect is 
achieved by pulsing a thin ribbon 
of high-temperature alloy with a 
high current for a short time inter- 
val. After the heating current is cut 
off, the extremely low thermal ca- 
pacity of the alloy ribbon results in 
an effective reversal of heat flow and 
a resultant rapid cooling action. 
Specifications are: Maximum length, 
16% in.; sealing cycle, % to 2 sec.; 
size, 8 by 8 by 20 in.; power, 110 to 
120 v. a.c.; and air pressure required, 
60 psi. Price, $395 F.OB. Mfr. 
Weldotron Corp., 841 Frelinghuysen 
Ave., Newark 12, N. J. 


Granulator 


The Model XD-2 extra-heavy-duty 
twin-drive plastics granulator has 
been expressly designed to handle 
tough new resins such as acetals, 
polycarbonates, and nylons. Powered 
with a 7% hp. motor, the grinder has 
double flywheels for extra impact. 
Double V-belt drives minimize rotor 
twist and belt slippage. “Big bite” 
two-bladed rotor is used (To page 52) 
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Years Ahead! The VERSATILE, NEW 


PRODEXHT, 


HIGH TORQUE 


EXTRUDERS 


with CHANGE GEARS 























BOTH HIGH AND LOW VISCOSITY MATERIALS CAN NOW BE 
EXTRUDED AT MAXIMUM H.P. EFFICIENCY AND OUTPUT 


LOOK AT THESE The versatile PRODEX HT EXTRUDER gives 

HORSEPOWER you the opportunity to quickly select the 

optimum reduction ratio and screw speed 

RATINGS necessary to achieve the highest possible 
oe oy production rate for each extrusion job. 

1%” 7-10 This is now possible because the new 
PRODEX gear reducer with change gears is 
capable of transmitting as much torque as 
the screw can handle. All plastic materials 
can now be run at maximum output and 
horsepower efficiency of the motor drive. 

Let us show you all the new features 

incorporated in the new PRODEX HT 

EXTRUDER. See it perform with your own materials in our customer 
service laboratory. Write or phone for appointment. 





PRODEX CORPORATION 
FORDS, NEW JERSEY ~- Phone: HILLCREST 2-2800 


IN CANADA: Barnett J. Danson & Associates, Ltd., 1912 Avenue Road, Toronto 12 
Licencee for European Common Market and Austria... HENSCHEL-WERKE GMBH KASSEL, W. GERMANY 
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ONLY PRODEX HAS 
ALL THESE DESIGN FEATURES 


® GEAR REDUCER: Vertical design for space saving 
and extra ruggedness. Herringbone gears thruout. 


® CHANGE GEARS: For selection of the optimum 
reduction ratio and screw speed at any time. 


© SEPARATE THRUST ASSEMBLY permits easy ac- 
cessibility and maintenance. The spherical roller 
thrust bearing used in all machines is self aligning. 


® SEPARATE THRUST HOUSING LUBRICATION 
SYSTEM: Oil is continuously circulated by a gear 
pump through a filter cartridge. Best bearing oil 
can be used. No compromise between gear and 
bearing lubricant as in other machines. 


© FLEXIBLE COUPLING to absorb thermal expansion 
misalignment between gear reducer and extruder. 
Avoids any possible thrust load on gear reducer. 


© FULL DIAMETER SCREW SHANK to handle heaviest 
torque load. 


© INSPECTION WINDOW on thrust assembly housing 
permits visual bearing and oil feed inspection. 


© EASILY REPLACEABLE SCREW SEAL to prevent 
leakage of dusty powders and for use of vacuum 
hoppers and melt feeds. 


© FEED OPENING: Large rectangular opening with 
cooling jacket. Permits feed to flow freely. 


© SELF CENTERING cylinder front support greatly 
reduces cylinder and screw wear. 


® FULL LENGTH HEAVY MACHINE BASE 
© FULLY AUTOMATIC heating and cooling controls. 


* SIZES: 1%” to 8” diam. L/D ratios 20:1, 24:1 
and 30:1. 


* SINGLE AND MULTIPLE STAGE VENTING 
* CONTROLLED PRESSURE VALVING 


* INLAY HARD-SURFACED SCREWS (not flame hard- 
ened) keep their hardness through highest extru- 
sion temperatures. 


Write for illustrated bulletin E-6 


PRODE X 


—in design and 
performance 
ALWAYS A YEAR AHEAD 
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for round objects; a three-bladed 
rotor is also available. Throat size 
is 12 by 12 inches. Tangential cutting 
action is offered on stationary blades. 
Cutting chamber is completely dis- 
mountable. A special hinged screen 
cradle permits easy cleaning and a 
built-in throat clearance bar is pro- 
vided for safety. Unit is stocked 
with dual voltage motor wired for 
220 v., 60 c.p.s., three-phase power. 
Price: $1,740 with starter. Injection 
Molders Supply Co., 3514 Lee Rd., 
Cleveland 20, Ohio. 


Long-stroke injection machine 


Like the 6/9-oz. forerunner, this 
24/32 oz. machine, designated the 
Lester L-450-24/32, offers the longest 
adjustable stroke commercially 
available for this machine capacity 
—from 30 to 8 in., with a total day- 
light of 60 inches. Dry cycle of the 
machine is 7.25 sec. on an 8-in. 
stroke, 8 sec. on a 20-in. stroke, and 
9 sec. on a 30-in. stroke. Mold clear- 
ance between beams is 25 in. hori- 
zontally by 27 in. vertically. The 
machine comes complete with addi- 
tional 3-, 6- and 9-in. spacer rings 
to allow a minimum height of only 
9 in. for greater freedom in mold 
height adjustment, in addition to the 
3-in. central screw adjustment. 
Clamp is 450 tons. The injection end 
uses an internally heated cylinder, 
designed to plasticize 200 lb./hr. of 
polyethylene or 300 lb./hr. of poly- 
styrene. The cylinder retracts 15 in. 
for purging. Nominal shot size is 
24 oz. on a single feed, and 32 oz. on 
a double feed, but the machine has 
produced parts in production weigh- 
ing over 45 oz. in polystyrene. The 
machine is adaptable to molding 
nylon, using a Lester nylon cut-off 
attachment. A differential (rapid ad- 
vance) gives the machine high in- 
jection and filling speeds. Other 
standard features of the machine are 
panel-mounted valving, a 200-p.s.i. 
pressure system and S.P.I. standard 
ejection, and low-pressure closing, 
as well as automatic cycling. Lester- 
Phoenix Inc., 2711 Church Ave.. 
Cleveland 13, Ohio 


Inserts 


Taper-Thread inserts designed for 
fast and easy installation in plastic 
parts after molding are merely 
placed in a hole and are ready for 
use. By the use of exclusive tapered 
threads, the incoming screw expands 
the insert and firmly locks the dia- 
mond knurls into the hole walls to 
prevent rotation and pull-out. The 


amount of expansion and the screw- 
locking action are easily controlled 
by the hole diameter. Standard sizes 
range from 2 to 56 through 10 to 32 
and they are made of brass or alumi- 
num. Fastener Products Inc., 239 
Danbury Rd., Wilton, Conn. 


Laboratory roll mill 


This pilot-size unit, termed the 
Dilts-JMC All-Purpose Lab Mill, for 
compounding plastics, has two 6-in.- 
diameter by 13-in.-long hardened 
and ground steel rolls operating at a 
1.25:1 friction ratio and driven by a 
74%4-hp. constant speed motor and 
brake. Rolls are micrometer ad- 
justed with spring return loading. 
The unit operates at temperatures 
up to 450° F. using oil, or 350° F. 
using steam. Movable parts are fully 
guarded and the mill has safety 
knee-panel power switches. Optional 
equipment includes chrome-plated 
rolls, tilt aluminum guides, variable 
and dual variable speed drives, trans- 
parent atmosphere-control cover, 
plus additional operator safety equip- 
ment. The Black-Clawson Co., Dilts 
Div., Fulton, N. Y. 


Dipping machine 

Fully automatic, this plastisol dip- 
ping machine will produce dipped 
goods at rates up to 12,000 items/hr. 
This six-station machine preheats 
forms, dips, thermosets film, cools, 
strips and sorts, completing the cycle 
in as little as 36 seconds. Cycle regu- 


lating gages are calibrated in sec- 
onds so the time cycle and tempera- 
tures can be set exactly. Up to 20 
forms may be mounted on each 
form-carrying plate, and three dif- 
ferent items can be made simultane- 
ously and automatically sorted. The 
operator need not be a technician. 
His duties are merely to supply the 
material tank and remove tote boxes 
full of finished, sorted products. Ma- 
chine requires floor space of only 8 
by 10 ft. and is 5 ft. high. Typical 
of the products turned out on this 
machine are grapes, small bulbs, 
nipples, pen sacs, handlebar grips, 
chair leg tips, and gloves. The Akron 
Presform Mold Co., 2038 Main St., 
Cuyahoga Falls, Ohio. 


Metal detector 


The new EMR Model 200A Metal 
Detector locates ferrous particles as 
small as 0.063 in. across or non-fer- 
rous tramp-metal particles about 
0.085 in. across in non-metallic mate- 
rials. It is particularly adapted to 
finding metal of any kind in plastic 
strips, sheets, or films moving at web 
speeds between 1 and 100 ft./min. 
The Model 200A has a patented con- 
trol system not found in competitive 
devices, which permits reliable, 
stable, unattended operation even 
during changes in temperature, 
humidity, and barometric pressure 
and in the presence of smoke and 
noxious fumes. The current unit is 
for use with webs about 3 ft. wide. 
Other coil-system configurations are 
available upon request. The overall 
unit consists of a dust-proof control 
box and a coil system that comprises 
a fixed head and (To page 54) 


AKRON PRESFORM MOLD automatic plastisol dipping machine will 
produce dipped goods at rates up to 12,000 items per hour. 
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—the revolutionary 


PRODEX-HENSCHEL 


U.S. Pat. Ne. 2,945,634 ; 
PRODEX 


8; 
aes Resin Dryblending 
Pigment Dispersion 
Mechanical Heating 
of resins and 


compounds in 
EXTREMELY SHORT 
CYCLES WITH 


EXCELLENT 
UNIFORMITY! be. 


y Plasticized Vinyl Dryblending 

y Rigid PVC Dryblending 

y Pigment Dispersion in Polymers 
Y Acetate and Butyrate Dryblending 
y Filler Mixing with Thermosets 

y Fibre Mixing with Polyesters 

y Dry Coloring 


Hundreds of PRODEX-HENSCHEL MIXERS 
are being successfully used for... 





o)}e | ] . 4 H 
In the PRODEX-HENSCHEL MIXER, 
a specially designed propeller-like MODEL 18)SS 35J)SS 
impeller rotates at peripheral speeds 
of about 150 ft/second. The centri- TOTAL CAPACITY (cu. ft.) 2] 9.3 
fugal action of this impeller creates USEFUL CAPACITY (cu. ft.) 1.8 3.5 
a rapid and continuous flow of the 
mixer charge through the impeller MOTOR H.P. 15 32 92 
blades. The high impact velocity of 


the blades and their shearing action , , . . , . 
break down agglomerates and cause Also available in vacuum-tight construction for vacuum extraction with large 


inti : : , -_ material surface exposure and continuous agitation. 

cole: en Panett dealenen tox The PRODEX-HENSCHEL MIXER is cleaned in minutes, due to its smooth 
large energy transfer to the mixer interior design. All contacting surfaces are made of stainless steel. It is easily 
charge so that rapid mechanical loaded and discharged while running. 

heating is also obtainable. The heat- See the PRODEX-HENSCHEL MIXER perform with your material. Write or 
ing rate is controlled by selection phone for an appointment. 

of the proper speed on the multiple 


speed motor drive. Mixing cycles for enna. Write for illustrated bulletin M-1. 
complete dispersion are usually so 

short that heat build-up is negligible PRODEX CORPORATION 
where it is not desired. The mixers 

are jacketed for heating or cooling, p) FORDS, NEW JERSEY + Phone HILLCREST 2-2800 
and a stock temperature indicator is IN CANADA: Barnett J. Donson & Associates, Lid., 1912 Avenue Rood. Toronto 12 
provided for continuous observation 

of the batch temperature. 
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a movable head. The coil system 
provides inspection apertures of up 
to 11 inches. Electro-Mechanical Re- 
search Inc., Sarasota, Fla. 


Roll nip and crown checker 


For testing both the nips and crowns 
of rubber covered rolls (such as are 
used in plastic web processes) the 
Nip Width Tester consists of 6-in.- 
wide rolls of specially-designed 
embossed aluminum foil of exact 
thickness. A strip of the foil is placed 
across the face of the rubber roll to 
be checked and is fastened in place 
with strips of pressure-sensitive tape. 
Reduced pressure is applied to en- 
gage the rolls and bring both ends 
into contact evenly. As the pressure 
is increased, the embossed foil is 
pressed flat in the nip so that, in 
effect, a picture is taken of the nip 
contact area. The foil pattern pro- 
vides a sharp, clear impression which 
permits measurements to within 
0.01 inch. Extreme variations are 
immediately seen. Stowe-Woodward 
Inc., Newton Upper Falls, Mass. 


Multi-Rez-Processor 


The Multi-Rez-Processor, designed 
for mixing and -lispensing reactive 
resin mixes, is shipped ready to 
use; simply fill reservoirs, plug in 
and start production immediately. 
Proportion accuracy of the two com- 
ponents is maintained through 
mechanical linkage operating posi- 
tive displacement pumps. The ratio 
is 100 parts resin per 10 to 100 parts 
catalyst. This is set at the factory 
but may be easily changed in the 
field. The resin and catalyst are 
pumped through a duplex manifold 
and dispensed through integral cut- 
off valves. The dispenser can be 
operated by rotating or oscillating 
the knob handle as desired. The 
resin-mix is thoroughly stirred by 
a motorized mixer having a Teflon 
impeller. There are no cleaning or 
purging problems, and short pot- 
life resin mixes can be easily 
handled in two 3-gal. seamless 
reservoirs on a stand above the 
steel base. Unit is 16 by 30 by 20 in. 
high, and weighs 60 pounds. CPM 
Special Machinery Corp., 324 Butler 
St., Brooklyn 17, N. Y. 


Fabric impregnator 

For the impregnation of various 
fabrics with liquid resins, the Walco 
Model 60-U-R-2 machine can be 
used in the preparation of glass 
fabrics prior to laminating or other 
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WALCO Model 60-U-R-2 
fabric impregnator showing 
unwind roll, impregnating 
trough, adjustable squeeze 
rolls, and rewind roll at left. 
Rewind roll could be re- 
placed by oven for fabric 
requiring drying cycle. 


processes. Unit comes complete with 
unwind, rewind, and squeeze rolls. 
Variable speed drive pulls cloth 
through submersion bar in impreg- 
nating tank from unwind unit, on 
through adjustable squeeze rolls and 
onto rewind unit. Adjustable 
wooden cones hold cloth rolls on in- 
terchangeable shafts easily acces- 
sible for removing. This unit avail- 
able in widths up to 60 inches. L. R. 
Wallace & Co., 172 N. Vernon Ave., 
Pasadena, Calif. 


Puncture tester 


TMI Beach Puncture Tester, devel- 
oped by Dr. Ralph L. Beach of the 
General Electric Co., can be used 
in special cases to test plastic film 
and other materials. The normal 
scale reading is from 0 to 1280 in. 
oz./in. of tear. For heavier materials 
a secondary release can be used 
which reduces the pendulum energy 
to slightly less than one third. This 
tester has become a National Stand- 
ard in South Africa and meets the 
ASTM and TAPPI Standards. Meas- 


TMI Beach puncture tester 
can be used to test plastic 
film and other moterials. 


urements obtained from the Tester 
are used to check incoming material 
specifications. The data is also useful 
in evaluating the serviceability of 
various designs and materials. Test- 
ing Machines Inc., 72 Jericho Turn- 
pike, Mineola, N. Y. 


Grinding kit 

For roughing and finishing plastics, 
the Skil Model 412 kit includes a 
pneumatic grinder and nine Perma- 
Grit tungsten-carbide rods and rasps 
with up to 20 times the life of con- 
ventional grinding rasps. They are 
made specifically for grinding and 
finishing a wide range of plastic 
materials in sign manufacturing, in 
plastics molding (pattern and model 
makers), in boat fabrication, and in 
plastics operations in aircraft and 
automotive plants. The nine tools 
come in several shapes, sizes, and 
grits including 4 cup rasps, 2 cone- 
shaped rotary rasps, 2 rods, and a 
wheel rasp. Each tool has tungsten- 
carbide abrasives permanently bond- 
ed to steel. Grinder weighs 1% 
pound. Price: $135. Skil Corp., 5033 
N. Elston Ave., Chicago 30, I. 


.»«Machinery in brief 


> Designed for use with Scott 
Model CRE Electronic Testers and 
Scott Accr-O-Meter Conversion 
Kits, the Specimen Dimension 
Compensator now provides a fast, 
simple, accurate means of obtain- 
ing tensile test recordings direct in 
p.s.i., kg./ sq. cm., or other selected 
bases by automatically adjusting 
for dimensional changes in specimen 
thickness, width, diameter, or cross- 
section. Scott Testers Inc., 101 
Blackstone St., Providence, R. I. 


> Articles made of polyethylene and 
polypropylene, heretofore extremely 
difficult to lacquer, bond, print, and 
metallize, can now be processed by 
a 30-sec. pretreatment dip in Poly- 
Prep followed by water rinse. A 
new concept in treating these inert 
plastics, Poly-Prep is not a coating 
but a chemical which activates the 
surface of both polyethylene and 
polypropylene—promoting adhesion. 
Chemclean Products Corp., 15-08 
121 St., College Point 56, N. Y. 


> The Kensol 36T power press can 
now be equipped with a left to right 
pull, air operated roll leaf attach- 
ment in either the 6- by 8-in. or 
5- by 12-in. sizes. The attachment 
has a 1-in.-diameter air cylinder, 
four-way air valve, on-off valve, 
roller speed controls; also available 
on Kensol 50-, 60-, or 110-heavy- 
duty presses. OlsenMark Corp., 124- 
132 White St., New York 13.—End 
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@ Hauls all profiles, tubes, cables without set-up 
@ Will not scratch, mar, mark or dull any finish 
@ Infinitely variable speed ranges from 4” to 445 ft/min. 
@ Instantly adjustable to any center line of extrusion 
and to any size extrusion up to 16” 


@ No slippage — highest safety factor of hauling power 


Plastic, rubber or metal . . . from the first foot out of your extruder 
to the last . . . the versatile Farris Universal Take-Off Machine 
hauls perfectly and without waste. Endless caterpillar belts with 
cellular-form blocks pull with little vertical pressure, permitting 
take-off of even the thinnest materials without distortion. Avail- 
able in a choice of hydraulic or electronic drives and a variety of 
models for every extruding requirement. Every machine is backed 
by the internationally known and accepted Farris manufacturing, 
sales and service organization. 


WRITE, WIRE OR PHONE FOR OUR CATALOG 
Complete technical data about Farris Universal 
Take-Off Machines. Ask for Catalog FM-110. 








HUNDREDS OF USERS SAY — 


“It is the most versatile type of Take 
Off for use with plastic extruders 


‘We can only say that we are highly 
delighted with its performance and 
would be very pleased to recommend 
it to any of your customers 


“We haul off tubes having very thin 
wall thickness (0.015’’) without distort- 
ing or damaging the tube...” 


It is a very sound and straightforward 
engineering job...” 


“We appreciate its great flexibility in 
dealing with different sections and its 
ease of adjustment while running.. .’ 








Qo 
ilo, UNIVERSAL MACHINE CORP. | mnctumne wuts: 


~~» MANUFACTURER OF MACHINES FOR THE PLASTIC, METAL AND RUBBER INDUSTRIES or Hos bps 
eget 400 Commercial! Avenue, Palisades Park, N. J. Farris Pickering nian i. 


IN TEXAS: 5405 Clinton Dr., Houston, 20. IN EUROPE : Universal Machinery & Services Ltd., Leeds, England Farris Combustion Controls Corp. 
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WORLD-WIDE PLASTICS DIGEST’ 





Abstracts from the world’s literature relative to plastics. For complete articles, 
send requests direct to publishers. List of addresses is at end of this section. 


General 

Impact of petrochemical development 
on the plastics industry. H. M. Stan- 
ley. Plastics Inst. Trans. and J. 28, 
110-23 (June 1960). The synthesis 
of chemicals for producing resins 
from petroleum is reviewed. 


High temperature plastics: Where do 
we stand? W. Brenner. Materials in 
Design Eng. 51, 132-34 (June 1960). 
Progress in developing organic, semi- 
organic, and inorganic polymers for 
long-time service at 500° F. and 
above is assessed. 


Materials 

Inorganic polymers. F. G. R. Gim- 
blett. Plastics Inst. Trans. 28, 65-73 
(Apr. 1960). Phosphonitrilic chlo- 
ride polymers have good thermal 
stability and withstand tempera- 
tures up to 350° C. in vacuo before 
appreciable breakdown occurs. This 
behavior is vastly superior to that 
of the more common elastomers and 
is comparable with that of Kel-F 
under similar conditions. Break- 
down in the presence of moisture is 
linked with the easy removal of the 
chlorine atoms in the chain. 


Synthesis of polymers on the basis 
of 6-chlorovinylketones. A. N. Nes- 
meyanov, M. I. Rybinskaia, and 
G. L. Slonimskii. Vysokomolekuli- 
arnye Soedineniia 2, 526-28 (Apr. 
1960). A method of synthesizing 
chelate polymers on the basis of 
f-chlorovinylketones is reported. 
The polymers are stable at high 
temperatures, do not melt, are in- 
soluble, and have unusual magnetic 
and electrical properties. 


Transparent cold-shock-resistant ep- 
oxy casting resin. B. Carroll and 
J. Smatana. Sandia Corporation Re- 
print SCR-173, 34 pp. (Apr. 1960). 
The synthesis and properties of a 
transparent cold-shock-resistant ep- 
oxy casting resin are _ reported. 
Report available from Office of 
Technical Services, U. S. Dept. of 
Commerce, Washington 25, D. C., 
for $1.00 


The use of extenders in flexible 
urethane foams. T. H. Ferrigno. SPE 
J. 16, 638-40 (June 1960). Aluminum 
and magnesium silicates, silica, mica, 
calcium carbonate, and similar in- 
organic materials are evaluated for 
use as extenders in two types of 


*Reg. U. S. Pat. Off 
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polyethers, a prepolymer, and a 
“one-shot” foam. The best extender 
for both systems is 4.8 micron alumi- 
num silicate. Fine particle extenders 
are reactive in the prepolymer sys- 
tem and require surface modificat'on 
to be useful. Coarse particle extend- 
ers are required in the “one-shot” 
system since fine particles inhibit 
polymerization. 


Foam molding techniques and mold- 
ed styrene containers. N. A. T. 
Clark. Canadian Plastics 1960, 52-5, 
57 (Apr.). Various recommendations 
for the use of foamed polystyrene 
are given. Special emphasis is given 
to the molding of containers. The 
relation of strength properties to 
foam density is discussed. Methods 
are described for determining cush- 
ioning factors for foam containers. 


Polypropylene by the Ziegler proc- 
ess. R. A. Labine. Chem. Eng. 67, 
96-99 (June 27, 1960). A _ partial 
process flowsheet for a _ recently 
opened 40-million-pound-per-year 
polypropylene plant is presented. 
The catalyst is reported to have ten 
times the activity of the original 
Ziegler catalysts and polymerizes 
C2 through C8 olefins; the process 
reportedly simplifies catalyst re- 
moval. The plant consists of four 
major sections: catalyst preparation, 
polymerization, polymer separation, 
and polymer finishing. 


A guide to potting and encapsula- 
tion materials. C. V. Lundberg. Ma- 
terials in Design Eng. 51, 123-27 
(May 1960). The factors to be con- 
sidered in selecting a potting or 
encapsulating material and the ma- 
terials that are available are de- 
scribed and evaluated. 


Molding and fabricating 
Mechanical strength of polyester 
moldings in relation to curing rate 
and type. H. Schirmer. Kunststoffe 
50, 388-90 (July 1960). Techniques 
for obtaining the maximum strength 
in glass fiber-polyester laminates 
made by the cold-setting hand-lay- 
up process are described. Final tem- 
pering is very effective. 


Epoxy parts cast by centrifugal 
force. R. Buenger. Product Eng. 31, 
45 (May 23, 1960). Centrifugal cast- 
ing of epoxy parts in epoxy molds 
is described. This method allows eco- 


nomical production of up to about 
500 parts. 


Welding of rigid thermoplastic high 
polymers. N. A. Grishin and S. S. 
Voyutskii. Vysokomolekuliarnye So- 
edineniia 1, 1778-94 (Dec. 1959). A 
study was made on the effect of 
welding conditions on the bond 
strength of welded polymers. The 
strength of the weld increases with 
increasing pressure and duration of 
the welding process, approaching a 
given limit. This is evidence of the 
diffusion character of the process. 
The weld strength increases with 
the welding temperature. 


Applications 


Polyethylene for radiation shields. 
Insulation 6, 43 (May 1960). Poly- 
ethylene panels over 1-in. thick re- 
portedly provide excellent protec- 
tion from neutron bombardment and 
weigh much less than conventional 
materials. 


Plastics in packaging. Plastics (Lon- 
don) 25, 171-94 (May 1960). This 
special survey of plastics in pack- 
aging consists of 18 short articles 
reviewing present and potential ap- 
plications. Among the topics dis- 
cussed are new packaging methods, 
package design, packaging ma- 
chinery, skin and blister packaging, 
bottles and collapsible tubes, and 
the use of rigid films, laminated 
films, and cellular plastics. Specific 
items include the uses of polysty- 
rene, high density polyethylene, and 
similar plastics films. 


Behavior and properties of PVC 
floor coverings. E. Fortun. Kunst- 
stoffe 50, 417-24 (July 1960). Poly- 
vinyl chloride plastic floor coverings 
are classified according to types of 
use. Their properties, measured by 
standard test methods, are reported. 


Formulations and quality control in 
polyurethane propellants. H. E. 
Marsh, Jr. Ind. Eng. Chem. 52, 768- 
71 (Sept. 1960). Propellant elongation 
correlates with polymer network pa- 
rameters. Basic parametric relation- 
ships are rederived to account for 
monofunctional! impurities. About 5% 
excess isocyanate yields maximum 
cross-linking efficiency. Tensile ca- 
pacity, a useful quality, is used in- 
stead of tensile (To page 58) 
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NOW... 
ON TROLLED 


C 
F-L-E-X-I-B-I-L:1-T-Y 


...with 2 New RCI EPOTUF 
Epoxy Hardeners 


@ You can control the degree of hard- 
ness or flexibility of your cured epoxy 
systems—when you use RCI Epotur 
Hardeners 2611 and 2613. 

By blending the two, in conjunction 
with an epoxy resin, a formulator can 
easily and dependably produce systems 
that will result in hard, flexible or 
resilient products. 

Each of the hardeners may be used 
individually . . . both are for room-tem- 
perature curing of epoxy resins. 

Epotur Hardener 2611 is recom- 
mended in a simple 1:2 ratio with 
epoxy resins. It hardens the epoxy in 
10 minutes to a hard, yet resilient, 
blush-free plastic. Because of its low 
viscosity, it handles easily and can be 
highly filled. 

Epotur Hardener 2613 is generally 
used in a convenient 1:1 ratio with the 
epoxy resins. It cures rapidly with an 
unusually low exotherm. The flexible, 
blush-free system it provides has up to 
100% elongation in a cured epoxy with 
total recovery. 

Tensile strength of these systems will 
range from 2,000 psi to 14,000 psi. 

Perhaps the controlled flexibility pos- 
sible with these versatile new EPOTUF 
Hardeners can improve your epoxy sys- 
tems. Write to RCI for complete tech- 
nical information. 


Creative 
Chemistry... 
Your Partner 

in Progress 


REICHHOLD 


Synthetic Resins * Chemical Colors * Industrial Adhesives * Phenol * Hydrochloric Acid * Formaldehyde * Phthalic Anhydride * Maleic Anhydride 
Ortho-Phenylphenol * Sodium Sulfite * Pentaerythritol » Pentachlorophenol * Sodium Pentachlorophenate « Sulfuric Acid * Methanol 


REICHHOLD CHEMICALS, INC., RCI BUILDING, WHITE PLAINS, N.Y. 
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(From page 56) 


strength and elongation. Propellant 
binder formulation specification by 
ratio of isocyanate to hydroxyl and 
average molerular weight between 
branch sites is much more general 
than weight recipe. Formulation im- 
provements are readily detected by 
tensile capacity plots. 


Chemical principles of solid propel- 
lants. E. Mishuck and L. T. Carleton. 
Ind. Eng. Chem. 52, 754-60 (Sept. 
1960). The cheinical principles that 
govern all aspects of manufacture 
and use of modern solid propellants 
were surveyed. Thermochemical re- 
quirements favor composite propel- 
lants with high heats of reaction, 
which burn to stable products of low 
molecular weight. These are prefer- 
ably formed by casting and case 
bonding. Uncured slurries must have 
rheological properties that permit 
mixing and gravity casting. Curing 
by polymerization requires low exo- 
thermal heats, low shrinkage, and 
late gelation. The resulting cured 
structure must have special mechan- 
ical properties, and must be resistant 
to physicochemical damage on ag- 
ing. Efficient combustion requires 
careful regulation of burning rates 
and control of erosive and resonant 
burning. The principles are highly 
interdependent, and all must be con- 
sidered in formulating propellants. 


Plastics for rocket motor nozzles. 
G. Epstein and H. A. King. Ind. Eng. 
Chem. 52, 764-67 (Sept. 1960). Rein- 
forced plastics can provide relatively 
lightweight nozzles for rocket motors. 
It is desirable to employ a test 
method that simulates the operating 
conditions, in order to establish op- 
timum materials processing and con- 
struction parameters. A small rocket 
motor test facility, the SPAR, was 
designed and constructed. Test spec- 
imens are successfully evaluated in 
the form of nozzles mounted directly 
into the aft end of the inotur. The 
type of resin and reinforcement and 
orientation of the reinforcement are 
significant performance factors. Heat- 
resistant resins and fiber reinforce- 
ments are generally most suitable in 
reinforced plastic nozzles. High-melt- 
ing refractory fiber reinforcements 
are preferable to lower-melting and 
organic fibers; and edge-grain orien- 
tation of reinforcements is desirable 


Plastics as heat insulators in rocket 
motors. W. C. Hourt. Ind. Eng. Chem 
52, 761-63 (Sept. 1960). An analytical 
method is described for predicting 


the performance of plastic insulation 
materials in the high temperature 
environments of rocket chambers. 
Various service conditions to which 
plastic insulators are subjected were 
investigated and their effect on the 
physical and thermal response of the 
plastics was observed. A solution to 
a mathematical model describing 
thermal degradation of plastic ma- 
terial shows that observable per- 
formance variables are functions of 
the thermal properties of the plastic 
insulator. The extent of thermal 
degradation depends upon the square 
root of exposure time. 


Construction and repair costs cut by 
epoxy adhesives in concrete. R. W. 
Gaul and A. J. Apton. Adhesives 
Age 3, 24-27 (May 1960). Cracks in 
concrete are repaired and steel re- 
inforcing rods are bonded to con- 
crete with epoxy resinous adhesives. 
Epoxy plastic overlays are also used 
on concrete surfaces. 


Properties 


Study of polymeric materials by nu- 
clear magnetic resonance. J. G. 
Powles. Polymer 1, 219-65 (June 
1960). The application of nuclear 
magnetic resonance techniques to 
the study of polymeric materials is 
reviewed. The aspects of both theory 
and experiment in nuclear magnetic 
resonance which are of particular 
importance in polymer studies are 
emphasized. A bibliography of all the 
papers on nuclear magnetic res- 
onance in polymers is given. A vari- 
ety of effects in polymer science to 
which nuclear resonance has made 
a contribution are discussed to il- 
lustrate the scope and applicability 
of the method. 


Specific heats. H. Wilski. Kunststoffe 
50, 282-83 (May); 335-36 (June 
1960). The mean specific heat and 
enthalpy of high-density polyethyl- 
enes (0.948 to 0.963 g./cm.*) and iso- 
tacti¢ polypropylene are reported. 
Heats of fusion are calculated. 


Tra. king as a possible cause of ex- 
plosions. E. F. Richter and W. Knit- 
tel. Kunststoffe 50, 267-76 (May 
1960). Methods for determining the 
electrical track resistance of plastic 
surfaces are reviewed. Conclusions 
regarding the mechanism of tracking 
are drawn from oscillographic pho- 
tographs of tracking currents. An 
experimental investigation of the 
flammability of tracking currents and 
their premature discharge in a tol- 


uene vapor-air mixture is reported. 
No correlation between the flamma- 
bility and tracking resistance was 
observed for 57 insulating materials. 


Structural design of plastics. E. Baer, 
J. R. Knox, T. J. Linton, and R. E. 
Maier. SPE J. 16, 296 (Apr. 1960). 
Engineering principles for the struc- 
tural design of plastics are pre- 
sented. Interpretation of results ob- 
tained from uniaxial tests involving 
stress-strain data, and the impor- 
tance of creep and relaxation to 
plastics design are discussed. Rec- 
ommended practices for using me- 
chanical properties and concepts in 
the design of plastics are described. 


Tensile and impact strengths of ten 
epoxy adhesives. M. J. Bodnar and 
R. F. Wegman. Materials in Design 
Eng. 51, 136-38 (May 1960). Tensile 
and impact data of 10 commercial 
room-temperature epoxy adhesives 
at —65, 73.5, and 160° F. are pre- 
sented and discussed. 


Creep characteristics of compres- 
sion-molded polyethylene. G. R. 
Gohn and J. D. Cummings. ASTM 
Bull. No. 247, 64-68 (July 1960). The 
creep resistance of compression- 
molded polyethylene appears to be 
improved by decreasing the melt in- 
dex of the raw material used in the 
preparation of the compound. Creep 
was observed at all stress levels 
studied, even at stress levels as low 
as 50 p.s.i. Periods in excess of 
40,000 hr. are required to establish 
constant creep rates at all but the 
lowest stresses studied; at the higher 
stress levels minimum creep rates 
are not established even after 70,000 
to 95,000 hr. of continuous loading. 
Equations presented in the literature 
for the calculation of long-time 
creep from tests of short duration 
(100 to 1000 hr.) will give erroneous 
results if one of the parameters used 
for such extrapolation is a constant 
creep rate as determined from the 
short-time test, since these data give 
additional evidence that constant 
creep rates are not established in 
such short-time intervals. 


Crystallographic data for various 
polymers. R. L. Miller and L. E. 
Nielsen. J. Polymer Sci. 44, 391-95 
(June 1960). The available crystallo- 
graphic data for crystallizable poly- 
mers are presented in tabular form. 


Testing 


Measurement of oxygen permeabil- 
ity. A. A. Taylor, M. Karel, and B. E. 
Proctor. Modern Packaging 33, 131 
(June 1960). In food packaging the 
degree of oxygen permeability is a 
decisive factor in (To page 179) 
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Molding 23 oz. Home Laundry Machine Panels on the Natco 400X at Kusan. 


"We Like the Speed of Our Natco 400X”’ 


Executive Vice President 


“Natco’s fast clamping action and high speed injec- 
tion help trim seconds off our molding cycles. The large 
platen area, together with big shot capacity and fast 
filling speed, enables us to run large molds profitably.” 

Mr. Horton of Kusan, Inc., Nashville, Tennessee fur- 
ther commented, ‘““Natco’s accessible cycle controls are 
appreciated when setting-up molds. All of these features 
help us produce profits on many difficult jobs.” 

Investigate what Natco Injection Molding Machines 
can do for you. Available in stock sizes from 12 to 140 
oz. Write for Catalog #2001. 


THE MOLDER 'S 
MOLDING MACHINE 





U.S. PLASTICS PATENTS 





Copies of these patents are available from the U. S. Patent Office, 


U.S. Pats., July 12, 1960 


Extrusion D. B. Sherman (to 
2,944,288. 


Owens-Illinois) 


Pre-expanded thermoplastic. L. S. R. 
Norrhede (to Isoleringsaktiebolaget) 
2,944,292 


Polymeric surfaces. F. J Bourbeau, 
J. Greenhalgh, and C. F. Valle Jr 
2,944,294 


(to Polaroid) 


Tubular articles. E. C. Bernhardt, 
J. A. Boxler, and P. E. Prince (to 
Du Pont). 2,944,298. 


Articles of controlled density. G 
Mason (to Modern Plastics Re- 
search). 2,944,821 


Reinforced pipe. A. C. Anderson (to 
A. O. Smith). 2,944,839. 


Acetone-formaldehyde-glycol resins. 
M. T. Harvey and P. L 
(to Harvel). 2,944,989. 


Rosamilia 


Vinylpyridine polymer. G. Kraus (to 
Phillips). 2,944,992 


Reinforced plastic. F. G. Singleton 
and K. A. Schafer (to H. H. Robert- 
son). 2,944,994. 


Hexafluoropropylene - vinylidene 
fluoride elastomer. L. P. Dosmann 
and G. L. Barnes (to U. S. Rubber) 
2,944,995 


Epoxy composition. M. B 
baum (to Thiokol). 2,944,996. 


Beren- 


Chlorotrifluoroethylene polymer. S 
Gates and D. H. Mullins (to Union 
Carbide). 2,944,997 


Polyurethanes. E. C 
Du Pont). 2,944,998 


Buxbaum (to 


Light-stabilized resins. F. J. Abbru- 
scato (to American Cyanami). 2,- 
944,999 


Polyester with stabilizer. S. H. Long, 
J. W. Tamblyn, and L. D. Moore Jr 
(to Eastman Kodak). 2,945,000 


Copolymers M. M. Olson and R. M 
Christenson (to Pittsburgh Plate 


Glass). 2,945,003 


Epoxide resins. S. O. Greenk (to 
Devoe & Raynolds). 2,945,004 

Lactone-derived resins. M. DeGroote 
and K. T. Shen (to Petrolite). 2,945,- 


005 


Carbonyl polymers. L. M. Minsk (to 
Eastman Kodak). 2,945,006. 


Spiroglycol polymers. J. R. Caldwell, 


60 


R. Gilkey, and B. S. Meeks (to East- 
man Kodak). 2,945,008. 


Condensation polymers. J. R. Cald- 
well and R. Gilkey (to Eastman 
Kodak). 2,945,009-10-11. 


Polyesters. A. R. Berens (to B. F. 
Goodrich). 2,945,012. 


Interpolymers. J. B. Ott (to Mon- 


santo). 2,945,013 


Boric ester copolymers. J. Hartley 
and J. D. Downer (to Shell). 2,945,- 
014. 


U.S. Pats., July 19, 1960 


Thermoplastic pipe. J. C. Houston 
(to Koppers). 2,945,258. 


Foam plastics. A. A. Aykanian and 
F. A. Carlson, Jr., (to Monsanto). 
2,945,261. 


Reinforced plastics. M. Petty (to 
Hudson Engineering). 2,945,262. 


Polyolefins. A. A. Miller (to General 
Electric). 2,945,792. 


Irradiating resins. A. S. Cummin (to 
Congoleum-Nairn). 2,945,795. 


Conductive plastic. M. A. Coler. 2,- 
945,825. 


Interpolymers. E. C. Chapin and R. E. 
Smith (to Monsanto). 2,945,835. 


Styrene and ethylene-vinylene car- 
bonate copolymer. I. O. Salyer and 
J. A. Herbig (to Monsanto) . 2,945,836. 


Polymethacrolein 


R. L. Eifert and 
B. M. Marks (to Du Pont). 2,945,837. 


Polysiloxanes. M. Prober (to Gen- 
eral Electric). 2,945,838. 


Styrene homopolymers. J. A. Blan- 
chette (to Monsanto). 2,945,839. 


Polyethylene terephthalate. J. F. L. 
Roberts, H. J. Twitchett, and A. S. 
Wild (to Imperial Chemical). 2,945,- 
840 


Boric acid and diisocyanate copoly- 


mers. R. S. Aries. 2,945,841. 


Sulfonation of polymers. J. Eichhorn 
and J. M. Steinmetz (to Dow). 2,- 
945,842. 


Pentachlorophenylthioacrylate poly- 
mers. A. Armen and R. E. Gentry, Jr. 
(to Dow). 2,945,843. 


Chlorination of polyisocyanates. J. J. 


Washington, D. C., at 25¢ each. 


Tazuma 
945,875. 


(to Food Machinery). 2,- 


U.S. Pats., July 26, 1960 


Ion-exchange resins. G. B. Butler 
and R. L. Goette. 2,946,757. 


lon-exchange resins. H. Zenftman 
(to Imperial Chemical), 2,946,758. 


Polyacrylonitrile. H. D. DeWitt and 
P. H. Hobson (to Chemstrand). 
2,946,760. 


Polyacrylonitrile. W. H. Schuller (to 
American Cyanamid). 2,946,761-2. 


Perfluorocarbon polymers. M. I. Bro 
and B. W. Sandt (to Du Pont). 2,- 
946,763. 


Stabilized polymers. E. Roos, F. 
Lober, and J. Koerner (to Bayer). 
2,946,765. 


Polycarbonates. H. Schnell and G. 
Fritz (to Bayer). 2,946,766. 


Polyisocyanates. H. Gassmann (to 
Ciba). 2,946,767. 


Carbamic acid ester condensates. E. 
Klauke and O. Bayer (to Bayer). 
2,946,768. 


Linear polyesters. J. K. Rose and 
H. W. Schulz (to Union Carbide). 
2,946,769. 


Polyamides. D. G. H. Ballard, C. H. 
Bamford, W. E. Hanby, and F. J. 
Weymouth (to Courtaulds) . 2,946,771. 


Vinyl copolymers. W. E. Walles and 
W. F. Tousignant (to Dow). 2,946,- 
772-3. 


Ethylenic interpolymers. R. M. 


Christenson (to Pittsburgh Plate 
Glass). 2,946,774. 


Petroleum resins. A. D. deVries and 
F. J. Buchmann (to Esso). 2,946,775. 


Ethylenic polymers. G. Scott and L. 
Seed (to Imperial Chemical). 
2,946,776. 


Polyolefins. T. S. Mertes (to Sun). 
2,946,777. 

U.S. Pats., Aug. 2, 1960 
Extruders. C. F. Varn (to U. S. Rub- 
ber). 2,947,030. 

Extruded tubing. C. W. Taylor Jr. 
(to Goodyear) . 2,947,032. 


Poly-a-chloroacrylates. H. D. Anspon 
(to General Aniline). 2,947,036. 


Epoxide compositions. H. G. Cooke 
Jr. and J. E. Masters (to Devoe & 
Raynolds), 2,947,771.—End 
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Bubble Trouble? 


Good air release and bubble break in plastisols mean an end product free of 
imperfections. The new Mark BB stabilizer just developed by Argus solves 
this problem better than any other stabilizer available. 

Mark BB is a multi-purpose stabilizer. In addition to its excellent bubble 
break properties, it gives outstanding heat and light stability, low viscosity, 
and viscosity stability throughout processing. 

What’s your current problem? Bubble break? Low temperature stiffening? 
Toxicity? Getting better resistance in electrical compounds at less cost? Lack 
of clarity in rigids? 

Don’t sit with it. Simply call Argus. Chances are the answer lies in one of 
our present Mark stabilizers or Drapex plasticizers. If not, we’ll find it for you 
in our lab. 


Argus Has the Answer 


Technical bulletins and samples on request 


ARGUS CHEMICAL Corporation 633 Court Street, Brooklyn 31, N.Y. Branch: Frederick Building, Cleveland 15, Ohio 


Rep’s.: H. M. Royal, Inc., 11911 Woodruff Ave., Downey, Cal.; Philipp Bros. Chemicals, inc., 10 High St., Boston; H. L. Blachford, Ltd., 977 Aqueduct St., Montreat. 
European Affiliates: SA Argus Chemical NV; 33, Rue d'Anderiecht, Drogenbos, Belgium —Lankro Chemicals, Ltd.; Saiters Lane, Eccles, Manchester, England. 





NEW DEVELOPMENT 


DYNAMIC PREPLASTICIZER 
FAST INJECTION SPEED 


G. B. F. PLASTINIECTOR™ 


world patent 











- 





“PLASTINIECTOR 80” 
capacity: 4 oz. 
7 ¢. inch 














Other sizes available: 
2- 6- 11 and 18-oz. 


ADVANTAGES: 
1. Uniform plasticizing and high injection 
rate at lower temperature. 
2. Total pressure directly on the material. 
. Extremely fast injection. 
. Exact weight of each shot due to the volu- 
metric injection of the preplasticized material. 
. Low injection pressure. 
. No change of container for the various 
COSTRUZIONI MECCANICHE s.r.!. materials and colours. 
BRESSO (Milano)—Italy . Automatic operation cycle regulable 
Via Vittorio Veneto 12—tel, 6171-6172. by timers and continuously controlled. 
. Parts better in quality and uniform in size, also 
World Distributors: on large pry rd thin walled sections. 
COVEMA s.r.I|.—MILANO (italy) . Hourly plasticizing capacity: 
Via Fontana 5—tel. 705.735—709.356 2 oz. 4 oz 6 oz. Il oz 18 oz. 
cables: Covema—Milano 20 Ibs. 30 Ibs. 49 Ibs. 88 Ibs. 145 Ibs. 
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HARSHAW VINYL STABILIZER 


The New Standard for PLASTISOLS-ORGANOSOLS 


NEW PERFORMANCE « NEW ECONOMY 
HEAT & LIGHT STABILITY « VISCOSITY & SHELF LIFE « AIR RELEASE 
SULPHUR-STAIN RESISTANCE « UNIVERSAL APPLICATION «+ FIELD PROVEN 


WRITE FOR SAMPLES, 
INFORMATION 

AND A COPY OF 
“HARSHAW VINYL 
STABILIZER SERVICE” 


NOVEMBER 1960 
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THE HARSHAW CHEMICAL COMPANY 
1945 E. 97th STREET, CLEVELAND 6, OHIO 


CHICAGO « CINCINNATI + CLEVELAND + DETROIT + HASTINGS-ON-HUDSON, N.Y. 
HOUSTON «+ LOS ANGELES « PHILADELPHIA + PITTSBURGH 





new STOKES high-capacity blow mol/der... 





... With 


EXTRA-RUGGED 
CONSTRUCTION 
FOR ULTRA-STABLE PERFORMANCE 


Big news in blow molding! New Stokes Model 856 gives you the proved operating 
flexibility of dual-manifold design . . . plus dramatically increased capacity. 

You get 550 square inches of mold area on each platen .. . 13-inch stroke... 5 tons 
of clamp... 28 inches of daylight with molds open. You can use a 2!%-inch or a 
larger 314-inch extruder... choose pneumatic or hydraulic action ... operate one 


or both mold stations manually, semi-automatically or automatically with continuous 
or intermittent extrusion. 


New platen guiding technique gives you precise mold alignment... new single- 
cylinder drive assures uniform closing rate for both molds... new photocell control 
provides greater safety. These are just a few of the features that enable the new 
Stokes Molder to pay off in more profitable production for you! 


Packaging Equipment Division 


FULL DETAILS ON REQUEST. 
ASK FOR BULLETIN 292 


F. J. STOKES CORPORATION - 5500 TABOR ROAD, PHILADELPHIA 20, PA 
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YECOLACE 
VC fA, C 
THE BORG-WARNER PLASTIC THAT’S TOUGH, HARD, AND RIGID 


Refrigerated car door liners were always made of metal and wood... 
until Landis Industrial Company looked into CYCOLAC. This giant shell made for 


Pacific Fruit Express by Landis had to withstand impact at sub-zero temperatures and 
without sacrifice of strength or durability. CYCOLAC, the tough, hard, rigid ABS plastic 


provide excellent moisture resistance. Equally important was weight reduction 


from Borg-Warner, delivered the goods on every count! Now, air-tight doors 
combining CYCOLAC for the inner liner and Dylite® insulating foam made by 
Koppers Company, Inc., protect frozen food shipments—at a substantial saving. CYCOLAC 
may be the material you need. Do as Landis did—investigate this remarkable plastic now. 
BORG-WARNER 


MARBON 
W DIVISION 
WEST VIRGINIA 


MARBON CHEMICAL 
WASHINGTON 


NOVEMBER 1960 





Where the accent’s on quality there’s a preference for Plastolein Plasticizers 


“|. . we always use 


the highest quality 
plasticizers available.” 


Harold Nelson, Technical 
Director of Coated Fabrics 
Department of the United 
States Rubber Company. 


“Any plasticizer 
that we use must 
enhance Koroseal’s 
reputation...” 


Francis Weisend, Plant Man- 
ager, Plastic Products, of The 
B. F. Goodrich Company, 
Marietta, Ohio. 


** ... when considering 


plasticizers, we first 
stress performance.” 


Ed Hamway, Technical Di- 
rector of the Textileather Di- 
vision of The General Tire 
and Rubber Company. 


Hi ‘MAD 


“ce 


. nothing but 
the finest plasticizers 
in our outerwear 
materials.” 


Fred S. Strauss, President 
of Harte & Company, New 
York. 


accents 
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olovin 


“only the best 


>] 





William D. Hedges, Vice 
President in Charge of De- 
velopment and Research at 
Columbus Coated Fabrics 
Corporation, Columbus, Ohio. 


NOVEMBER 1960 


federan BURLSKIN’ 


**.. .extra performance 
**...Emery plasticizers becomes one of the 
in our Federan give primary considerations 
us excellent results in evaluating the 
at economical prices.”’ cost of a plasticizer.” 


Dr. Ernest Seaman, Research James Geenty, Technical Di- 
& Development Director, rector of the Goodall Vinyl 
Federal Industries, Belleville, Fabrics Div., Burlington 
New Jersey. Industries. 





Announcing another fiber glass first from Johns-Manville 


Garanmat — a new 
mat produced from 


DISTINGUISHED LINE of products for the 
A reinforced plastics industry was started 
in 1949 with the introduction of the Garan finish 
for fiber glass fabric. Next came Garan roving in 
1952. In 1955 it was Garan woven roving (our 
good customers do the weaving). These develop- 
ments proved to be big advances toward the im- 
provement of the reinforced plastics industry. 


ND NOW Johns-Manville proudly an- 
A nounces new Garanmat, a clean, white 
chopped-strand mat produced from Garan roving. 
Garanmat is another addition to J-M’s line of 
high-quality reinforcing materials for plastics. 
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chopped-strand 
Garan' roving 





E THINK Garanmat is truly great. But 
W we want you to test it yourself and com- 
pare it with ordinary chopped-strand mats. Note 
how fast Garanmat wets out...its high wet- 
strength retention...its outstanding transparency 
in laminates...and its exceptionally uniform fiber 
distribution. 


OR INFORMATION call, write or wire 

Johns-Manville Textile Glass Section, 1810 
' Madison Avenue, Toledo 1, Ohio. General Head- 
quarters are at 22 East 40th St., New York 16, 
N. Y. Cable address: Johnmanvil. 


J OHNS-MANVILLE IN 
FIBER GLASS 





THIS. .. foam made with 


a conventional sulfonate} ; 


' TO 
THIS. .. foam made with 
_ CONOCO DEMIVIS 


Photographs of foam in circles magnified 3 times actual size 


Look what CONOCO DEMIVIS* 
does for vinyl foam 


Above you see the finer, more uniform foam cells Some outstanding advantages with DEMIVIS: 


you can expect with DEMIVIS in your chemically 
blown vinyl foam formulation. The foams shown 
were made from a formulation using a blend of 
monomeric and polymeric plasticizers. 


CONOCO DEMIVIS is a synthesized neutral cal- 
cium sulfonate in a plasticized system. It is used 
with a blowing agent in making open-cell vinyl 
foam in which blowing is completed before gelation. 
For further information, contact Conoco today. 


1270 Avenue of the Americas, New York 20, N. Y. JU 


© 1960, Continental Oi! Company 


Greater compatibility with PVC resins 
Exudation and spewing minimized 
Wider choice of primary plasticizers 
Low viscosity for easier handling, 
accurate measuring 


Light color for whiter foams ‘Gaiesygy, 
CONTINENTAL OIL COMPANY \CONOCO 


Petrochemical Department 
6-3430 


* Continental Oii Company Trademark 
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Packaging Notes 


**Rack-packaging’’ impulse buying 
items completely in one operation is 
now possible with this latest model, 
illustrated. Packager-Sealer which forms 
package around a product from open-end 
polyethylene film now comes equipped 
with two new accessories. 

Using film with heat-sealed header, 
machine forms and seals package—while 
new Register-Perforator (A) punches 

,” holes in header at desired intervals, 
and new Skip-Slit Perforator (B) perfo- 
rates along width of bag (top or bottom) 
for zip-off opening. 

Machine with attachments saves one- 
half the cost of preformed bags, saves 
cost of grommets and grommeting opera- 
tions, and reduces inventory of materials. 
Accessories also available separately. 


ki 
(Photo courtesy See-Safe Machine Co.) 


A compact, single-drum flexographic 
press, designed to meet the packaging 
industry’s demands for close register 
color printing on narrow web widths of 
polyethylene, has recently been intro- 
duced. Reportedly, it is useful for shorter 
runs, incorporates principal features of 
larger flexographic presses. Cost is said 
to be comparable to that of many stack- 
type presses. 

Standard equipment includes a 30” 
diameter single-impression cylinder with 
four color stations; new positive-locking 
device for color and plate cylinder 
frames. This device eliminates vibration, 
assures accurate adjustment and print- 
ing quality. 


(Photo courtesy Hudson Sharp Machine Co.) 

Polyethylene handles on 25-lb. multi- 
wall bags of granulated salt are being 
received favorably by consumers, accord- 
ing to a recent announcement. Injection- 
molded, the sturdy handles are simply 
sewn under the top tape during the end- 
ing operation. Bags need no special 
handling, as carriers lie back flat during 
filling, stacking, palletizing and shipping. 





U.S.1.-International Constructing Offices 
and Laboratory in Baar, Switzerland 


Will Help European Polyethylene Processors Expand Market, Improve Products 


A new customer service laboratory 


constructed at Sihlbruggstrasse, 


and office building is currently being 
saar, Switzerland, by U. 


S. Industrial 


Chemicals Company- “Intern ational—officially incorporated October, 1959, 


A model of the new laboratory and office being 
built by U.S.1.-International in Baar. The labora- 
tory will be used to demonstrate best techniques 
for processing polyethylene. 





Polyethylene Used for 
Insulators in Nuciear 
Weapons Research 


Two large polyethlene insulators, 18% 
inches in diameter, have been made for 
use with a unique electrical switch in the 
discharge of heavy current loads from 
large condenser banks. Insulators and 
switch are reported to be part of research 
equipment used by nuclear physicists in 
the simulation and study of various as- 
pects of nuclear weapons systems. 

Polyethylene was chosen for its good 
insulating qualities, it is reported. Each 
insulator is said to be capable of with- 
standing voltages in the neighborhood 
of 100 kilovolts. The insulators were 
carefully milled to ensure design com- 
patibility with the special two-million- 
ampere switch. 


Milling polyethylene insulator for use with unique 
electrical switch in nuclear weapons research. 
(Photo courtesy Boeing Airplane Co.) 


as Sales and Development Company of 
National Distillers and Chemical Corpo- 
ration (International) S.A. Temporary 
headquarters are at Kirchenstrasse 13, 
Zug, Switzerland. The new building in 
Baar, Canton of Zug, is scheduled to be 
ready for occupancy about July, 1961. 
Serves PETROTHENE Customers Abroad 

The new facility will support the 
efforts of U.S.L.-International’s repre- 
sentatives, through whom sales of PET- 
ROTHENE polyethylene resins will con- 
tinue to be made. It will help them 
provide their customers with the close 
technical assistance which the polyethy- 
lene market demands. Experienced per- 
sonnel will conduct research and evalua- 
tion studies to help improve products and 
develop new consumer markets. The 
United Kingdom, as well as European 
countries, will be served. 


Well-Equipped Laboratory 
The laboratory will be fully equipped 
with processing and test equipment de- 
signed to meet European standards and 
operating conditions. It will be used to 
demonstrate the best techniques for proc- 
essing polyethylene into finished articles. 








How to Build a Boat Shelter 


To protect your boat against winter 
winds and snow, store it under polyethy- 
lene film. Lightweight, easy to handle, 
and inexpensive, it can be supported on 
a framework that’s lighter and less ex- 
pensive than the kind required by canvas 
coverings, according to the Canadian 
owner of a 37 ft. cruiser. He recommends 
building framework of bolted 2” x 2” 
lumber around the craft, covering it with 
4 mil. black polyethylene, leaving a little 
slack. He makes vents in the roof, allows 
two feet between cover and ground. 


U.S.I.Names New Vice-President 


Paul J. La Marche has been made Vice- 
President of Production for U.S. Indus 
trial Chemicals Co., Division of National 
Distillers and Chemical Corporation, it 
was announced by Robert E. Hulse, divi- 
sion General Manager and Executive 
Vice-President of the corporation. 

Mr. La Marche joined the U.S.I. or- 
ganization in 1949. Shortly afterward 
he became Manager of Sodium Sales. 
From 1951 to 1958 he was manager of 
the company’s Ashtabula, Ohio, plants. 
He became Director of Production in 
October, 1958. Mr. La Marche is a gradu- 
ate of Case Institute of Technology. 





POLYETHYLENE 
PROCESSING TIPS 


Series V, No. 6 


ANNEALING CHAMBER IMPROVES 
OPTICAL PROPERTIES OF 
POLYETHYLENE FILM 


Clarity and gloss of blown polyethylene film are sub- 
stantially improved by enclosing the blown tubing with 
an annealing chamber, or “chimney”, located between 
the extruder die and air ring. (See schematic below.) 
The new technique has little significant effect on the 
strength characteristics of the film. It does, however, 
require closer control to maintain bubble stability. 

The chimney, a development of U.S.I.’s Polymer Serv- 
ice Laboratory, can be made of inexpensive materials 
such as cardboard, glass or insulated metal. It can be 
constructed in two sections or hinged, to eliminate 
threading the “bubble” through the chamber. 

Although chamber diameter is not critical, best results 
are obtained with a chamber diameter 2” to 3” larger 
than the die diameter. 


Importance of Retention Time 
The degree of improvement in optical properties depends 
on retention time — the time it takes extruded film to 
travel from die lips to top of the chamber. This is a 
function of haul-off speed and chimney height. 

A retention time of 2 seconds gives maximum optical 
improvement but requires a chamber height of 30” at 
haul-off speeds of 75 ft/min. This is not feasible from a 
production standpoint as serious blocking of warm film 
occurs and gauge is difficult to control. 

With respect to production, a retention time of one 
second seems optimum. This gives significant optical 


Two- section 


AIR RING 


Hinged 





improvement at more realistic chamber heights — 10”- 
14” — and haul-off rates — 50-70 ft/min. 


Effect on Film Properties 


Test results given in the accompanying table show that 
the annealing chamber improves the optical properties of 
film made from some polyethylene resins more than others. 
In both transmittance and gloss, low-density resins are 
improved more than higher-cdensity resins; and higher- 
melt-index resins more than lower-melt-index resins. 
An increase in blocking and reduction in slip may 
occur in some cases due to less time available for cool- 
ing. This can usually be corrected by increasing the 
distance between the die and the nip rolls, or by use of 
anti-block agents and higher slip formulations. 


Technical Help and Data Available 


U.S.I. engineers are continuing work on the annealing 
chamber study. They will be glad to consider your par- 
ticular operation and help in adapting the method to 
your needs. You are also invited to write for a new paper 
describing the annealing chamber in greater detail. 
Address Technical Literature Department, U.S. Indus- 
trial Chemicals Co., 99 Park Ave., New York 16, N. Y. 


How Annealing Affects Optical and Strength Properties 
of Film from PETROTHENE® Polyethylene Resins 








PETROTHENE 239-27 205 200-28 201 
Resin (5/Ml; 0.929 (3/MI; 0.924 (3/MI; 0.916 (5/MI; 0.916 
density) density) density) density) 





Retention 

Time, Sec 0 1 0 1 0 1 0 1 
Haze, % 7.9 76 739 6.8 10.5 68 9.5 5.1 
Gloss, % 10.2 
Transmit- 
tance, % 
Impact 
Strength 
Sand Bag, ft. 1 is i 75>9 


118 109 123 75 93 69 104 


68 72 «54 61 38 57 39 70 


Dart Drop, g. 215 
Elmen. Tear 
M.D. 175 


80 — 


T.D. 170 








Gum CHEMICALS CO. 
Division of Notional Distillers and Chemical Corp. 


99 Pork Ave., New York 16, N. Y. 
Branches in principal cities 
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Cast 1.25 mil polyethylene film from regular production run using PETROTHENE 218 resin, 


DO YOUR CUSTOMERS... AND YOURSELF...A SERVICE 
SHOW THEM THIS CLARITY AND GLOSS 


It’s cast polyethylene film made from U.S.I.’s new 
PETROTHENE® 218 resin — ideal for overwrap for bakery 
products, soft goods, paper products; ideal to process. 

With U.S.I.’s new resin for cast film extrusion you get 
clarity, gloss, and freedom from haze that no other 
overwrap can surpass. 

On the shelf, products overwrapped with cast film 
from PETROTHENE 218 have a sales-spurring sparkle. 
And when a shopper reaches, she’s completely sold — 
the film’s “soft feel” imparts a feeling of warmth and 
freshness to bakery products ... a feeling of softness 
to clothing that “hard finish’ overwraps can’t suggest. 

For your customers, this superior film means more 
sales, fewer returns, greater economy. Strong and resist- 
ant to moisture and grease, cast polyethylene film also 
has high stiffness; this makes it easy to handle on over- 
wrap equipment designed or modified to handle polyeth- 
ylene film. It’s easy to print, easy to heat seal. And cast 
polyethylene gives the packager all the economy of 
polyethylene film — the least expensive transparent wrap 
on the market. 


In your plant, PETROTHENE 218 (density, 0.933; melt 
index, 3.0) .makes the grade too. It has excellent melt 
flow and hot-melt extensibility properties which permit 
high haul-off rates (>200 ft./min.) and relatively thin- 
gauge films (0.5 mil). It has been treated for printa- 
bility in line with the extrusion process at rates 
exceeding 150 ft./min. At moderate treat levels, ink. 
adhesion is excellent. 

PETROTHENE 218 is available in three formulations of 
varying slip level: PETROTHENE 218, unmodified no slip; 
218-26 — medium-low slip; 218-27 — medium slip. 

For more information or for technical assistance in 
providing your customers with all the advantages of 
overwraps made from PETROTHENE 218, contact U.S.IL. 


USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 
Branches in principal cities 





GUIDE T0 
LITERATURE ON 


® 
POLYETHYLENE RESINS 


U.S.1. offers a wealth of literature on its PETROTHENE be happy to send you any that you select. Just fill in 
Polyethylene Resins, ranging from complete process- the keyed coupon below and return to: U.S. Indus- 
ing information to sales and application advice on trial Chemicals Co., Division of National Distillers 
polyethylene packaging materials and molded goods. and Chemical Corp., 99 Park Avenue, New York 16, 
Listed below are the titles currently availabie. We'll N.Y., or to your nearest U.S.1. sales office listed below. 
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PETROTHENE Polyethylene ...a Processing Guide 14. PETROTHENE 101 Polyethylene Resin for 
Polyethylene Bag and Film Calculator (English Units) Blow and Injection Molding 
Polyethylene Bag and Film Calculator (Metric Units) 15. PETROTHENE 102-2 Polyethylene Resin for 
PETROTHENE Polyethylene . .. When to Use Bulk Handling Blow and Injection Molding 
Polyethylene Processing Tips, Series | to V 16. tne no oo Resin for Film Extrusion, 
Pack h f PETROTHENE Polyeth Resi Lene ae ' 
ae ees ne ene 17. PETROTHENE 205-15 Polyethylene Resin for 

Extrusion Coating Applications 
PETROTHENE Resins for the Wire and a Industry 18. PETROTHENE 209-2 Polyethylene Resin for Blow Molding 
Which Polyethylene Film Should | Use’ 19. PETROTHENE 218 Poiyethylene Resin for Cast Overwrap Film 
Polyethylene, the Best Line Wire Covering 20. PETROTHENE 116 Polyethylene Resin for 
Annealing Chamber Improves Optical Properties Blending and Injection Moldin 
Printing on Polyethylene 21. PETROTHENE 270 Polyethylene Resin for 
MICROTHENE-Polyethylene in Powder Form Blending and Injection Molding 
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ARTICLE REPRINTS 


High-Clarity Blown Polyethylene Film, by J. Pilaro and R. Kremer, 24. Do-it-Yourself Polarized Light Tester, by D. M. Pugh, 

in the June 1960 issue of Modern Plastics W. F. McDonald, and W. U. Funk, in the February 1960 
issue of Modern Plastics 

Oxidation in Extrusion, by R. C. Phelps and R. F. Kowal, 25. Cast Polyethylene Film, by D, Lewis and A. Zimmermann, 

in the March 1960 issue of Plastics Technoiogy in the October 1959 issue of Modern Packaging 


LITERATURE FOR USERS OF POLYETHYLENE PRODUCTS 


Heat Seal Characteristics of Polyethylene Film 29. The Goose That Laid the Golden Egg — Fable and Fact for 


and Coated Substrates 

Formulas and Tables for Polyethylene Film and Bags sane Sarees apes 
(English Units) 30 
Formulas and Tables for Polyethylene Film and Bags 

(Metric Units) 31 


. Polyethylene Creates New Opportunities in Packaging 
. How to Choose and Use Polyethylene Plastic Pipe 
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U.S.I. SALES OFFICES 


ATLANTA 3, GA., Room 333, Candler Bidg., 123 Peachtree St., 
N.E., 524-5112 
BALTIMORE 4, MD., 200 East Joppa Road, VAliey 5-1141 
BOSTON 14, MASS., 150 Causeway Street, CApitol 7-8140 
CHICAGO 5, ILL., 624 S. Michigan Avenue, WAbash 2-1650 
CINCINNATI 11, OHIO, 3319 Glenmore Ave., MOntana 2-1222 
CLEVELAND 13, OHIO, Rockefeller Building, CHerry 1-0073 
DETROIT 16, MICH., 1448 Wabash Avenue, WOodward 1-4220 
KANSAS CITY 6, MO., 823 Walnut St., 805-6 Waltower Bidg 
Victor 2-2413 
LOS ANGELES 57, CALIF., 1901 West Eighth St., 
DUnkirk 8-1423 
LOUISVILLE 7, KY., 111 South Hubbard's Lane, 
TWinbrook 5-5456 
MINNEAPOLIS 14, MINN., 2429 University Ave., S.E., 
FEderal 2-7311 
NEW ORLEANS 12, LA., 708 Maritime Bidg., JAckson 2-0521 
NEW YORK 17, N. Y., 420 Lexington Ave., OXford 7-0700 
PHILADELPHIA, PA., 1 Bala Ave., Bala Cynwyd, Pa., 
MOhawk 4-5110 
ST. LOUIS 17, MO., 1401 Brentwood Bivd., Woodland 1-4400 
SAN FRANCISCO 18, CALIF., 515 Spruce St., SKyline 2-8070 


USTRIAL CHEMICALS CO. 


Division of National Distillers and Chemical Corp. 
99 Park Ave., New York 16, N. Y. 
Branches in principal cities 
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Du Pont “Monastral’’ Blue G BT-297-D offers 


excellent heat resistance...remains stable during processing 


This high-strength CPC pigment retains color throughout injection molding or extrusion, 


despite high temperatures encountered. ‘‘Monastral’’ Blue G BT-297-D also offers excellent 


resistance to migration, crocking and chemicals . . . assures top performance in all your plastic 


products. Ask your Du Pont Pigments Salesman about “‘Monastral”’ 


Blue G BT-297-D, or write: Du Pont Company, Pigments De- GU POND 
partment, Wilmington 98, Delaware. 
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BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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IN BLOW-MOLDING 


Hi-fax® Sets the Standard Other Materials Strive to Match 


TAILORMADE FOR 
TOUGH JOBS 


These nesting Hi-fax 
bottles carry the water 
supply for a housetrailer; 
they were custom-blown 
to fit available space in 
trailer interior. 


BIG FAVORITE WITH BIG BRAND NAMES 


Hi-fax blown containers are now used by all of the 
major manufacturers of light-duty liquid detergents. 


Hi-fax, high-density polyethylene, was the 
pioneer plastic in thin-wall, blown con- 
tainers. Hi-fax set the standard . . . was the 
first material approved by both producers 
and users of plastic containers for light- 
duty liquid detergents. While other ma- 
terials seek to match the Hi-fax standard, 
Hi-fax remains universally in demand in 
this first major market for blow-molded 
high-density polyethylene products. 

The same physical and processing prop- 
erties which enabled Hi-fax to pioneer the 
breakthrough in detergent bottles have 
proved equally useful in household chem- 
ical, drug and cosmetic containers, and in 
the development and production of indus- 
trial packages of increasingly larger size 
and scope. 

As blow-molding horizons broaden, 
Hi-fax will continue to lead the way . . . in 
product testing, market development, and 
continuous research designed to improve 
the properties and performance of today’s 
finest blow-molding material. 
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FOUR VARIATIONS ON A THEME 


Avon uses the same Hi-fax container to 
package both liquid and dry products in 
its new line of children’s cosmetics. 





HI-FAX LEADS THE WAY 


The larger the part—the greater the need for Hi-fax 


TOMORROW 


Growing faster than any other sector of the 
plasticsindustry, blow-molding nowreaches 
out into many new markets: industrial 
packaging, sporting goods, toys, furniture, 
lighting, and automotive and marine parts. 
Parts grow larger as improved equipment 
and processing techniques keep pace with 
new demands. And still leading the way is 
Hi-fax, for the larger the part, the greater 
the need for Hi-fax in terms of superior 
physical properties and ease of processing. 

Hi-fax leads the way, too, in new market 
developments. Hercules blow-molding ex- 
perts are ready to help you with design and 
product planning, in order that you may 
achieve maximum economies in material 
and production costs. 

Here’s a preview of some of the brand 
new product ideas now possible with Hi-fax 
and blow-molding: 


INDUSTRIAL PACKAGING: 


Double-wall bottle solves the packaging prob- 
lem which arises when two separate ingredients 
in a product must be shipped separately for mix- 
ing immediately prior to use. Blow-molded with 
Hi-fax, this combination bottle would have the 
all-important stress-crack resistance so neces- 
sary when corrosive products are involved. 


HERCULES 


ORIGINAL DESIGNS BY SUNDBERG-FERAR, DETROIT, MicH, 


SPORTING GOODS: 


This ingenious design for a golf cart combines 
bag and wheeled-carrier in a single, compact, 
lightweight unit which can be readily blow- 
molded with Hi-fax. 


Wheels (and tires, if aesired) could be blown 
parts, too. Complete unit would be highly func- 
tional, less tiring to use, weather-resistant, and 
significantly lower in cost. 


TOYS: 


Tough, but handsome, too, blow-molded Hi-fax 
has just what it takes for the design of such 
modern-styled outdoor toys as this. Both body 
and wheels could be blown with Hi-fax, resulting 
in a unit that would be less than half the weight 
of a metal counterpart, with a finish that would 
not dent, chip off, rust or corrode. 


HERCULES POWDER COMPANY 


~Comeonate 


Hercules Tower, 910 Market Street, Wilmington 99, Delaware 


THREE NEW MATERIALS FOR THE PLASTIC INDUSTRY 


HI-FAX® HIGH-DENSITY POLYETHYLENE © PRO-FAX® POLYPROPYLENE 


. PENTON® CHLORINATED POLYETHER 


a 





Protection against the March of Time 


A DEUTSCHE ADVANCE PRODUKTION GMBH 
Marienberg iber Bensheim, West-Germany 
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pigments from gdec 


add sales appeal to paints, plastics, inks, rubber 


PIGMENTS PAINTS PLASTICS 


Azo Pigments 


Hansa® Yellows 
Benzidine Yellows 
Pigment Yellow 
Permagen® Yellow 
Permanent Yellow 
Benzidine Orange 
Permagen Orange 
Dianisidine Orange 
Permagen Orange 
Permanent Red 


BON Reds 
Permagen Red 


Dioxazine 


Permanent Violet 


Naphthols 
Helio® Red 
Naphthol Red 
Permanent Red 
Permanent Carmine 
Parachlor Red 
Pigment Red 


Phthalocyanines 
Heliogen® Blue 
Heliogen Green 
Heliogen Viridine 
Pigment Scarlet 


Permagen Scarlet 
Pyrazolone Reds 


Vats 


Anthragen® Colors 
Helio Fast Colors 














RUBBER 





7 A partial listing of pigments from GDC. For further information contact your local GDC Technical Service Representative. 


FROM RESEARCH TO REALITY 


GENERAL DYESTUFF COMPANY 
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Attractive, utilitarian housing 
for industrial machine, molded 
of hi-impact polystyrene. 
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; 
. ) 
h i } 7 
our Sat t elle) eh-me) lsie-hilelal it's important to 
aatasthial= at « ‘ r re fetal 4 r al-tameaals. ELA 
‘ has even mez ng for you. \ ere competi- 
+ i c y + et + r 
‘ 


KS better 


24 hour operation with strict adherence fo delivery 
schedules. 
e@ 30 latest Hi-speed presses with 8 to 60 oz. capa- 
cities to handle any size job efficiently and 
economically. 
@ Molds designed and built in our own shop 
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Oil life extended, lubrication costs portance at Chardon. And to maintain high level 
equipment performance, Chardon 

lubricants and Mobil 
ince. By suggesting oil re-use, by 
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slashed, maintenance techniques improved, 
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e ‘ reulies' O! Mobi 
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How specifying 
AMOCO 

Oxo Alcohol 

\ results in better quality 
. phthalate 
plasticizers 





If you make DDP, DDA, DIOA and DIOP you can 
produce lighter colored, more stable plasticizers 

with Amoco Oxo Alcohol. The extremely low carbonyl 
content, excellent esterification color and storage 
stability of Amoco Oxo Alcohols are the reasons. 

The mechanical and electrical properties of vinyls 
compounded with DDP made from Amoco Decyl Alcohol 


are particularly outstanding. 


As an esterifier you get an important plus with Amoco 
Oxo Alcohols in addition to better quality finished 
product. You get improved processing. Crude esters 
require less bleaching to meet color specifications. 
Less trouble is encountered with the re-use of 
unreacted alcohol. 


Your inquiry about Amoco Oxo Alcohol will receive 
immediate attention. 


AMOCO CHEMICALS CORPORATION 
910 South Michigan Avenue 
Chicago 80, illinois 
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MORE THAN 300 COMMERCIAL APPLICATIONS OF PLASTICS in the 196] auto—from in- 
strument clusters to tiny bushings—are here being put in place in the mock-up auto that was 
the heart of the SP! plastics display at the recent Automobile Exposition in Detroit 


1961 AUTOS’ "scr plastics 


End-users can learn much V isitors to the National Automobile Show which 

opened in Detroit, Mich. last month saw a precedent- 
from a study of the breaking exhibit—a display sponsored by The Society 
of the Plastics Industry that focused attention on the 
automotive industry’s role as a major consumer of 
plastics. The theme: plastics are the automotive in- 
dustry’s most versatile engineering material. The evi- 
dence: better than 300 components made of plastics 
that appear in the 1961 passenger and commercial 
in more than 300 components vehicles, representing the largest volume consumption 

of plastics ever recorded by the industry. Officially, 
of their recently unveiled models the estimate is around 22 lb. per auto (not counting 

the volume that goes into upholstery, floor mats, paints, 

and laminated safety glass) ; unofficially, estimates have 


new applications of plastics 
which Detroit designers 


have incorporated 
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NEW CONCEPT IN RP AUTO APPLICATIONS: 
a molded phenolic-glass headliner more versa- 

tile, tougher, and easier and more economical 

to install than sewn fabric liners, Despite it 
ze, part weighs only five pounds 


Owens-Corning Fibergla 


gone up as high as 30 pounds. Whatever the 
figure, a 6-million-unit year means a market 
for around 150 million lb. of plastics. 

And it’s only the beginning. Injection molded 
polypropylene foot pedals at 1/5 lb. apiece 
have yet to make their impact on the auto- 
motive scene; injection molded instrument 
clusters of  acrylonitrile-butadiene-styrene 
(ABS) or Delrin acetal weighing some 2 lb. 
each are only now starting to make their move; 
high-density polyethylene glove boxes that go 
as high as 1% to 2 lb. apiece are still under 
evaluation by several manufacturers; and the 
same could probably be said for most of the 
other new plastics applications described be- 
low. With this as a background, experts are 
now talking about a possible % billion Ib. con- 
sumption figure by 1970. And this is still on the 
conservative side! 

What really distinguishes the 1961 models 
from previous years, however, is the emphasis 
which Detroit engineers have placed on new 
plastics materials and new processing tech- 
niques. After obvious months of research and 
field testing, these engineers have come up 
with a record number of unique commercial 
adaptations of plastics—and, as always, they 
involve either a functional improvement, a 
substantial cost savings, or a sizable weight 
reduction. All plastics end-users can learn 
much from the whys and wherefores of plas- 
tics applications in the 1961 auto. 


Why plastics? 


Let’s start with the “why?” 

One of the best answers to this question is 
the simple statistic cited by the SPI that the 
22 lb. of plastic going into 1961 cars replaces 
approximately 150 lb. of steel and other metals. 
That’s an 85% reduction in weight! And think 


what that means to a manufacturer trying his 
hardest to eliminate enough dead weight to 
meet the competitive modern emphasis on 


smaller cars, reduced operating costs, and 
better mileage. 

Functionally, automotive engineers feel that 
the plastic part can be as good as—or more 
likely, better than—its competitive metal part. 
And cost-wise, plastics win hands down! AIl- 
though their initial price per pound may be 
higher than metal’s, when one takes into ac- 
count the lower specific gravity of plastics 
(more parts per pound) as well as the econo- 
mies that are inherent in injection molding 
or otherwise proc- (To page 88) 
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Plastics applications at the 1961 Auto Show 


Below are 150 reasons why 1961 autos have chalked up 


record consumption of plastics; and this is only one-half 


the total that will be put to work next year 


ABS 


Instrument cluster 

Dome light bezel 

Heater—control switch, defroster and heater 
ducts 

Air grilles, valves, vanes 

Radio grille and buttons 

Arm rest 

Steering column bezel 

Crash pads 

Body wiring harness 

Air conditioner housing 

Garnish moldings 

Printed circuit back can 

Lock knobs and ferrules 


Acetal 

Steering linkage ball seats and bushings 
Bushings 

Parking brake and transmission cable pulleys 
Tie rod bearing 

Truck air hose coupling 

Windshield washer pump control assembly 
Carburetor dash pot cover 

Instrument cluster 

Turn signal control cab!e housing 

Door handles 

Window cranks and regulator 


Acrylic 

Speedometer dials 

Instrument cluster facing 

Indicator dial 

Tail lights and lenses 

Steering column gear selector bezel 
Air conditioner front, grille, etc. 
Horn buttons 

Medallions 


Acrylic, modified 
Control cable & tube clamp 
Instrument back panel 
Arm rest 

Garnish moldings 

Dial faces 


Cellulose Acetate Butyrate 
Transmission buttons 

Instrument cluster parts 

Control knobs 

Arm rest 

Steering wheel 


Fluorocarbon 

Washers and bushings 

Valve stem seal 

Automatic choke bearings 
Carburetor throttle shaft bearings 
Power steering piston ring seals 
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Melamine-Glass 
Electrical insulator 


Nylon 

Cutlet nut—windshield washer foot pump 
Bushings and bearings 

Brake cable liner 

Gears for speedometer take-off, etc. 
Vacuum check valve seat 

Ball bearing retainers 

Windshield washer ‘“T” connections 
Windshield washer valve body 
Restrictor 

Vacuum spark advance tubing 
Carburetor cams and filters 

Fuel filter housing 

Oil slinger 

Cable clips 

Dome lamp lens and base 

Coil form 

Insulation for voltage regulator base 
Horn ring insulator 

Lamp socket 

Mirror case back 

Coat hooks 

Electrical connectors 

Window regulator rollers 

Door striker wedge 

Body wiring harness 


Nylon coated paper 
Armature slot lines 


Phenolic 
Distributor dust cover 
Water pump impeller 
Insulators for horn, etc. 
Brake linings 

Rotors 

Distributor cap 

Ball joints 
Speedometer gear train 
Light switch, drivers and drive sleeve 
Printed circuit boards 


Phenolic-Glass 
Reverse clutch cone 
Rear oil pump gear 
Headliner 


Phenolic, paper base 

Light shield 

Plate for windshield wiper motor brush 
holder 

Washers for starter in solenoid battery stub 

Insulator for generator regulator contact post 

Electrical regulator base 

Electrical terminal boards 


Bushings for distributor 
Gears 


Polyester-Glass 

Heater, defroster, air distributor 
housings, etc. 

Air duct blower inlet 

Body proper 

Grilles and fenders 

Instrument cluster housings 

Tail light assembly 


Polyethylene 

Spring inner liner 

Spring insert 

Windshield washer reservoir 
Carburetor air horn cover 
Heater duct, double wall 
Glove boxes 

Cowl side trim panel 

Pivot cover 

Kick panel 

Seat side shield 

Spare tire cover 

Plugs, grommets, gaskets, pads 
Body wiring harness 


Polypropylene 

Windshield washer pump check valve 
assembly 

Brake cylinder plugs 

Dome lamp base 

Rear shelf defrost nozzle 

Air conditioner louvre 

Radio speaker grille 

Electrical connectors 

Accelerator pedals 

Trip clips 

Knobs 


Polystyrene 

Fresh air inle-—housing and valve 
Rain baffle adapter 

Heater—housing, duct, air vent cover 
Cold air inlet grille 

Hot air deflector grille 

Steering column cover plates 

Battery cases 


Vinyl 

Battery tray drain tube 
Connector assembly 

Door handle escutcheon plates 
Heater and body wiring harness 
Package tray seals 

Inside door handle escutcheons 
Protective covers for screws 
Plugs, grommets, gaskets, pads 
































BIG FIRST FOR PLASTICS: Ford’s molded ace 
tal handles and window cranks highlight plas 
tic’s entry into the design of automobile hard- 
ware. Stiffening ribs, mounting lugs and bosses 
are all molded into the plastics parts 


PLASTICS OUTMANEUVER DIE CAST ZINC 
functionally and cost wise in instrument cluster 
design. Model above was molded of acrylonitrile 
butadiene-styrene for 1961 Buick. Printed cir 
cuit is bonded directly to the molded ABS 
backcan of cluster 


model at right was molded of acetal for 
the 1961 Chrysler Valiant. Housing turned out 
to be seven pounds lighter than metal counter- 
part, easier to ship and handle, and more eco- 
nomical from the standpoint of assembly costs 


Phot 
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essing complex precision parts in one piece, 
the balance shifts strongly in favor of plastics. 

In its preparation for the Auto Show exhibit, 
the SPI came up with the following compara- 
tive data: the finished price of an injection 
molded 5-cu.-in. part in plastics would range 
from a low of 94¢ to a high of 4742¢; prices for 
metal parts after moderate finishing (simple 
reaming, tapping, drilling, etc.) would be be- 
tween 40 and 48¢ for steel cold rolled alloy, 
aluminum, and zine and up to 69¢ for yellow 
brass; if extensive finishing (e.g., complex ma- 
chining on a jig set-up, polishing, plating, etc.) 
is necessary, the cost would climb to 57¢ for 
aluminum, 58%¢ for zinc, and 85¢ for yellow 
brass. An SPI spokesman has predicted that 
“continuation of the current growth rate of 
plastics in automobiles should result in annual 
savings of more than $100 million for the auto- 
motive industry by 1970.” 


And where plastics? 


With so much going for plastics, it is small 
wonder that automotive engineers keep finding 
new applications for the material. On p. 87 are 
listed about 150 of the more than 300 plastics 
applications that showed up in one form or 
another at the Auto Show. In scope, it is cer- 
tainly the most varied and exciting grouping 
plastics have ever enjoyed. Even more reveal- 
ing are the concepts of plastics usage embodied 
in many of the applications. Described in de- 
tail below are those which automotive engi- 
neers feel are most significant for 1961. 

e Described as the “most revolutionary devel- 





HIGH-DENSITY POLYETHYLENE HEATING 
DUCT: outstanding example of blow molding’s 
versatility. Sections of ducting are blow molded 
in two halves, each half complete with double 
wall construction (see cross-section, right 

Halves are then “heat welded” together to form 
finished duct. Walls are bonded together (or 
“dimpled’”’) intermittently to improve strength 
and rigidity. Four sections, weighing a total of 
7 |b. are joined together to make up the com 
plete ducting system (shaded area, above 

Vents are molded of polyester-glass premix 


Photo top, Chevrolet 


Photo right, Woodall Industries 


opment in automobile interiors since the first 
enclosed car was made,” a phenolic-glass acous- 
tical headliner for American Motor’s 1961 
Rambler Classic 6 and V-8 and the Ambassador 
V-8 becomes the first really serious contender 
to challenge the position of the sewn fabric 
ceiling liners—and the fabric liners go back 
to the 1900’s! As developed by American 
Motors in conjunction with Johns-Manville 
(and as now produced both by Johns-Manville 
and Owens-Corning), the phenolic-glass liners 
are based on a unique processing concept. 
Here is how they are made: 

The liner begins with a fluffy white blanket 
about 2% to 3 in. thick made up of acoustical 
glass fibers. The blanket is laid in the female 
half of a gas-heated compression mold and a 
liquid phenolic resin is sprayed into it. Next, 
high-density polyethylene film, about 3-mils 
thick, is laid over the blanket; the film in turn 
is covered with a second layer of glass cloth 
dyed to the required color (eight colors are 
available). Heat and pressure are then applied 
to the layup, causing the phenolic resin to poly- 
merize and cure while the PE film softens to 
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function as an “adhesive layer” that bonds the 
glass blanket and the glass cloth together. 

In its finished form, the liner offers several 
advantages. With an average thickness ranging 
from % to % in., tapering to \% in. at the edges 
and center, the plastic acoustical ceiling panel 
weighs only about 5 lb. (and makes possible up 
to % in. more head room). It is far superior to 
conventional fabric liners in its ability to 
dampen sound by muffling all noise and vibra- 
tion; it will retain its shape longer than fabric 
liners, is easier to keep clean, and is both fire- 
proof and waterproof. Although its initial cost 
is higher than the fabric liners, the labor sav- 
ings involved in installing the plastic panel by 
sliding it into place from the front and mount- 
ing it in a matter of minutes with clips and 
moldings will more than offset the difference. 

Industries other than automotive are already 
looking at it with interest. Busses, trucks, rail- 
way cars, aircraft, construction, and appliances 
have been named as possibilities for what may 
turn out to be an annual $100 million market. 
e In a hard-fought fight with die-cast zinc, 
plastics have finally started to edge into the 





NEW PLASTICS FRONTIER: 
a one-piece polypropylene 
accelerator pedal with 
molded-in integral hinge 
Bottom (see right) shows 
stiffening ribs, and flexible 
hinge which joins pedal and 
mounting base. Slotted as- 
sembly pins (below) could be 
molded-in in the same shot 
for big costs savings 


Photos, Hercules Powder Co 


very logical area of instrument cluster design— 
probably the most important breakthrough for 
plastics this year. Here are the four models 
that are spearheading the drive in 1961: in 
the 1961 Plymouth Valiant, the cluster consists 
of a basic housing molded of Du Pont’s Delrin 
acetal by Republic Corp.’s Consolidated Molded 
Products subsidiary and a clear acrylic front; 
for the 1961 Buick Special, AC Spark Plug Div. 
chose U. S. Rubber’s Kralastic ABS for a three- 
part molding—bezel, hood, and case; and in the 
Chrysler Astra-dome cluster and in the Dodge 
Lancer, Marbon’s Cycolac ABS got the nod. 
All of the instrument cluster models men- 
tioned above weigh about 2 lb.; competitive 
models in die-cast zinc weigh in at about 9 lb. 
—an 80% savings in weight. Against die-cast 


zine, too, plastics can show some real econo- 
mies. Plastic’s lower specific gravity gives more 
parts per pound, molds are considerably less 
expensive than those for die casting, parts that 
formerly had to be fabricated separately can 
now be molded-in as integral parts of the 
cluster (e.g., screw holes and mounting lugs 
that permit dial faces and instruments to be 
mounted directly to the housing), and design 
features impossible to deep draw in metal are 
easily incorporated into the injection mold. 

More specifically, Marbon Chemical Co. of- 
fers the following hypothetical figures: a fin- 
ished 2-lb. cluster in ABS would cost out at 
about $1.50 with vacuum metallizing, if de- 
sired, adding a few cents extra; a 10-lb. die-cast 
zine cluster, in contrast, is costed out at about 
$1.60 before expensive finishing and trimming 
and before chrome plating. 

In the Kralastic cluster, a unique cost sav- 
ings advantage is inherent in the use of the 
back half of the cluster as a printed circuit 
base. The copper which forms the pattern is die 
cut out of a flat sheet and then bonded directly 
to the ABS. The printed circuit makes possible 
plug-in wiring for the entire cluster and elimi- 
nates the clutter of wiring usually required for 
instrument panels. It also eliminates the need 
for a production worker to place about six 
wires in position during the assembly process. 
e It has taken a linear PE heating duct pro- 
duced by Woodall Industries, Detroit, Mich., 
for Chevrolet’s 1961 Corvair Greenbrier sports 
wagon and Corvan delivery unit to show the 
industry what blow molding can accomplish. 

In a revolutionary departure from the tradi- 
tional shape expected of a blow molded prod- 
uct (e.g., the windshield washer reservoir jar 
going into so many 1961 models), Woodall 
has used a blowing technique to fabricate a 
double-walled half-section of ducting (in es- 
sence, a hollow convex shape with the two walls 
relatively close together) (see photo p. 89). 
Two blown half-sections are then joined to- 
gether along their edges by a special “heat- 
welding” technique. At the same time, the 
walls of each half section are bonded together 
(or “dimpled’’) intermittently to provide in- 
creased strength and rigidity. The completed 
sections are then joined together and to com- 
plete the plastics picture, the ends of the duct- 
ing through which the warm air is vented are 
molded of a_ polyester-glass premix. Total 
weight of the four PE parts is 7 lb.; total 
weight of the premix parts is 6 pounds. 

The result: a light weight, (To page 190) 
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Avttesting to the growth 
of the plastics industry in 
Australia, the recent Third 
Australian Plastics Conven- 
tion and Exhibition at the 
Chevron-Hilton Hotel in 
Sydney drew a record turn- 
out. More than 650 dele- 
gates from all Australian 
states and overseas at- 
tended, and 47 Australian 
companies representing a 
broad range of plastics interests used a record 
4000 sq. ft. of space to display their products. 
In a singular tribute to the American plastics 
industry, the guest of honor of the PIA (Plas- 
tics Institute of Australia), sponsors of the 
show, was Charles A. Breskin, Chairman of the 
Board of Breskin Publications Inc., and founder 
of Mopern Puiastics and Mopern PACKAGING 
magazines. Mr. Breskin was chosen to deliver 
the John W. Derham Memorial Lecture, estab- 
lished in honor of one of Australia’s outstand- 
ing plastics pioneers. His paper on “World 
Wide Growth Trends in Plastics Applications” 
was delivered to an audience of 1000 people on 
September 19 after the convention had been 
officially opened by the Governor of the New 
South Wales, Lt. Gen. Sir Eric Woodward, 
K.C.M.G., C.B, C.BE., D.S.O. For his contri- 
bution to the proceedings, Mr. Breskin received 
the coveted John W. Derham Lecture medal. 
A surprise honor was the presentation to Mr. 
Breskin by Mr. Charles Rothauser, Institute 
President, of a life membership in the PIA— 


AUSTRALIAN 
PLASTICS 
INDUSTRY 

CONFERENCE 


the seventh such honor to 
be awarded. At the end of 
the 3-day conference which 
was devoted to plastics ap- 
plication developments in 
Australia, Mr. Breskin trav- 
eled to the University of 
Melbourne where, on Octo- 
ber 3, he was guest speaker 
at a joint meeting of the 
National Packaging Asso- 
ciation of Australia, the 
Association of National Advertisers, and the 
Association of Advertising Agencies. On Octo- 
ber 4, he was guest speaker at a meeting of the 
PIA in Melbourne. And with traditional Aus- 
tralian good humor, Mr. P. W. Gill, Pres. of the 
Victorian section of PIA, ended this meeting by 
conferring on Mr. Breskin the honorary title of 
B.G.B.—“Bloody Good Bloke.” 

On October 6 Mr. Breskin was guest of honor 
at the National Plastics Week dinner, where he 
presented the F. H. Edwards’ Plastics Industry 
Laurels to the winning companies. The Laurels 
were established by Mr. Edwards, a prominent 
member of the Victorian Plastics Industry, to 
provide an incentive to Australian molders and 
fabricators to continually improve quality. A 
full report on the winning entries will appear 
in the next issue of Mopern PLastics. 

Mr. Breskin also addressed sections of the 
Plastics Institute of Australia in Brisbane and 
Adelaide, in addition to giving numerous tele- 
vision, radio, and newspaper interviews on 
both plastics and packaging —End 





ABOVE: The John W. Derham Memorial Lecture medal 
which was awarded to Charles A. Breskin, right, founder 
of MODERN PLASTICS magazine. Mr. Breskin delivered 
the annual lecture named in honor of the late Australian 
plastics pioneer in Sydney on September 19 
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Piastics in the product revolution: 


Molded phenolic iron handles are outstanding examples of plastic molding 
at its best, and—like the tail wagging the dog—their use has revolutionized 


the styling and functional efficiency of a basic home appliance 


MI olded plastic handles—practically all of 
them molded of phenolic by the transfer proc- 
ess—have revolutionized the appearance and 
performance capabilities of the electric iron. 
Today, one must visit a museum to find an 

iron with a wooden handle. Yet the early 
stages of transition from wooden to plastic 
handles, beginning more than three decades 
ago, were often difficult. Years of pioneering 
effort by molders and material suppliers were 
required to bring electric iron handles to their 
present state of development. Today, with their 
intricate coring, thumb rests, heel rests, water 
inlets, switch and control mountings, and other 
features, they are outstanding examples of 

EARLY TWO-PIECE phenolic handle for iron pro . . . 

duced by a forerunner of Sunbeam Corp. Plas- plastic molding at its best. 

tic, with wood-flour filler used for low heat Electric iron manufacturers now use highly- 


transmission, replaced wood; however, the basic 
wooden design was retained 


Photos, Union Carbide Plastics Co 


DESIGN CHANGES made 
possible by switch from wood 
to plastics, combined with 
improving techniques, are 
evident in these handles, 
which were produced be- 
tween 1920 and 1930. 
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IRON HANDLES 


styled molded phenolic handles for everything 
from compact, light-weight travel irons to 
ultra-modern steam-and-dry irons which at the 
touch of a button will even spray a stream of 
water to eliminate stubborn cloth wrinkles. In 
1959, approximately 6,330,000 electric irons 
of all types were produced in the U. S. During 
the same year, total volume of phenolic mate- 
rial used in electric iron handles is estimated 
by trade sources at approximately 3.3 million 
pounds of resin. 


Plastic: style plus function 


Plastic handles brought a new standard of 
appearance and convenience to this most basic 
of all home appliances. They eliminated the 
costly, tedious process of shaping and finishing 
wooden handles, simplifying manufacturing 
operations by replacing a number of assembled 
components with one highly functional part. 
Styled to fit the hand comfortably, they were 
not handicapped by the design limitations of 
wooden handles, most of which were turned on 
lathes and mounted between metal supports. 
Along with permanent, built-in color, plastic 


THE COVER: The modern Presto 
iron is as different from its 1920 
cast metal, self-heating (by kero- 
sene) counterpart as night is from 
day. Two things account for the 
difference: electricity and modern 
molding technique, which makes 
possible the high-style functional 
phenolic handle, control knobs, 
water chamber, and heat shield. 
Antique iron is from the collection 
of Charles H. Rutledge, Du Pont Co. 


handles brought desirable thermal and electri- 
cal insulating properties difficult to obtain in 
other materials. 

Beginning with early versions which were 
largely a replica of the cylindrical wooden 
handles that preceded them, plastic iron han- 
dles have grown increasingly larger, more at- 
tractively styled, and more functional. 

What appears to be the ultimate concept of 
the plastic iron handle—at least up to the time 
of writing—is that used on the new Presto 
steam and dry iron reeently announced by 
Presto Industries Inc., Eau Claire, Wis. On this 
iron (see front cover illustration reproduced 
above), the one-piece molded phenolic combi- 
nation handle and cover forms practically the 
entire visible surface of the appliance, except 
for the aluminum sole plate. Thanks to the 


HANDLE PLUS—this was next logical 
extension of plastic properties. In this 
early model of a Proctor Never-Lift iron, 
lever mechanism was developed with 
wooden-handled prototype, but a molded 
plastic component was designed to serve 
as handle and to hide unsightly mecha- 
nism on production models. 





fully extended treatment of the cover and 
handle, styled by Mel Boldt & Associates, Chi- 
cago, Ill. industrial design firm, there are no 
exposed metal surfaces to waste heat or pose a 
burn problem. This handle, weighing slightly 
less than 1% lb., also produces a cooler oper- 
ating iron by confining heat to the sole plate 
where it belongs. The cover design also gives 
the Presto iron a leak-proof, corrosion-proof 
water storage tank of 9-oz. capacity, which is 
said to be the largest of any iron that is cur- 
rently on the market. 


Little styling in early handies 


Years of material improvement and refine- 
ment of molding techniques bridged the gap 
between today’s highly advanced plastic iron 
handles and some of their early counterparts. 
The first plastic handles made no attempt at 
streamlined styling; emphasis was on greater 
durability, elimination of surface finishing and 
other practical advantages. One such handle, 
produced by Imperial Molded Products for 
Chicago Flexible Shaft Co. (now Sunbeam 
Corp.), was molded of a Bakelite phenolic 
compound having a high content of wood flour 
filler to minimize heat transmission. It was 
made in two parts, since it was not economical 


CUT-AWAY VIEW of Presto iron (see cover) in- 
dicates importance of one-piece phenolic handle 
and cover (underside shown, left) to final design 
Knob is also phenolic. Reservoir base and sole 
plate (right) are only major metal parts 


to mold thick sections with the relatively slow 
curing materials then available. 

As molded plastic iron handles became more 
generally adopted, their styling possibilities 
came under the scrutiny of designers and they 
advanced well beyond the turned wooden 
handle design approach. 

However, as these sculptured handles 
evolved, eliminating the metal end supports 
used on earlier irons, practical problems arose. 
Because this type of handle brought the phen- 
olic material into direct contact with the top 
of the iron at both ends, gradual charring took 
place. This problem, in turn, was overcome by 
substituting a high temperature, mineral filled 
type of phenolic. Unfortunately, its rate of heat 
conductivity was such that any but the most 
calloused hands needed the protection of a 
potholder or other makeshift insulation to use 
the iron. Finally, the entire problem was re- 
solved by raising the handle slightly from the 
top of the iron by means of standoffs, making it 
possible to return to phenolics having a high 
wood flour content and good thermal insulating 
properties. : 

With modern transfer molding techniques 
and today’s improved phenolic materials, in- 
tricate coring, undercuts, inserts, and other 
features are possible in producing an iron 
handle. Back in the days when only straight 
compression molding was available, the biggest 
single problem encountered as handles grew 
more complex was to get the material to flow 
properly and fill out the mold. Split cavity 
molds were used to produce these parts, and 
molders had to exercise considerable ingenuity. 
At Imperial Molded Products, for example, a 
Baldwin-Southwark 200-ton press was rigged 
so that a hanger would grab the mold and 
swing it aside so it could be opened. 

One of the first iron manufacturers to in- 
corporate unusual construction features in 
molded plastic handles was Proctor Electric 
Co., Philadelphia, Pa. This organization turned 
to phenolic as an ideal handle material for its 
Never-Lift iron, which was designed with a re- 
tractable base support making it unnecessary 
to lift the iron each time it was put down while 
in use. For this application, the basic design 
principles were first worked out with a wooden 
handle and lever mechanism extending down 
the back of the iron, then plans were drawn 
for a hollow, one-piece phenolic handle which 
would enclose the required levers and other 
parts of the working mechanism. With the 
molded plastic construction, (To page 203) 
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How to market-test a material 
without production delay 


ABS-housed spark plug analyzer comes to market in sheet-formed 


parts while injection molds are still being cut 


Step into production fast—in a matter of 
weeks—with parts thermoformed from selected 
sheet stock. Get the finished unit into the field, 
in volume, to start sales rolling and to confirm 
material selection and part design. Then swing 
over to injection molding for the long pull on 
future market requirements. 

This streamlined manufacturing approach, 
again highlighting the versatility of plastics, 
was followed by the AC Spark Plug Div. of 
General Motors Corp. in bringing out its new 
ACilloscope, an electronic spark plug analyzer 
which makes it possible to observe individual 
spark plug performance in a running engine. 

Resembling a futuristic ray gun in appear- 
ance, the ACilloscope is housed in a Cycolac 
(Marbon Chemical’s ABS copolymer) case 
made in two matching halves. The case, weigh- 
ing slightly more than 1 lb., houses the elec- 
tronic tube, wiring, terminal boards and other 
internal components of the tester. Molded in 
red, the housing is designed with an integral 
base, two built-in handgrips which facilitate 
portability, and a flared, muzzle-like front 
within which electronic patterns produced on 
the recessed tube face may be observed. 


Why ABS was selected 


According to AC Spark Plug Div. engineer- 
ing and service representatives, the selection 
of an acrylonitrile-butadiene-styrene case for 


the ACilloscope was based on the following 
three primary factors: 

1. Economy. While no exact figures are 
available the plastic case resulted in cost sav- 
ings, since a metal housing would have re- 
quired extensive insulation and changes in the 
circuit board. 

2. Durability. It was recognized that a metal 
case would be likely to dent if dropped or 
struck a sharp blow. 

3. Availability of integral, permanent color 
without use of paint or other surface finish. 

The importance of these points becomes 
clearer when one considers the conditions 
under which the instrument is used. The very 
high voltage built up in a spark plug when an 
engine is operating requires that (To page 205) 


SERVICE STATION attendant demonstrates spark plug 
performance to motorist by means of ABS-housed oscil- 
loscope. Light weight of material makes it easy-to-handle 
unit, insulating qualities eliminate shock hazard. 


ONE HALF OF HOUSING, with electronic compo- 
nents in place. Note internal supporting ribs and 
cored bosses for bolting halves together. 
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For traffic blinker light component . . . 


BLOW MOLDING 


REDESIGN OF THE Heap of a traffic 

barricade blinker light in blow- 

molded, high-density polyethylene 

has not only reduced the cost of the 
component by 50%, and decreased the cost of 
the complete marker by approximately $10, 
but also has achieved a 9-lb. weight reduction. 
And by making the twin blinker lenses with 
acrylic—instead of glass—an additional 50% 
cost saving and 65% weight reduction for these 
parts were realized. The housing represents 
one of the first large industrial applications of 
the blow-molding technique outside the pack- 
aging and toy areas. 

Used by gas, light, and power utilities; gas 
transmission line firms; contractors—many of 
whom are now building the multi-million dollar 
federal highway network—and other construc- 
tion companies; the street and highway barri- 
cades were formerly made with an all-metal 
head and stand. 


Plastic head more durable 


The polyethylene head is a distinct improve- 
ment, however, as it does not rust, chip, or 
dent, and it is not affected by the corrosive 
action of defective or worn-out batteries, which 
power the blinker lights. The lightweight, one- 
piece head offers greater ease of replacement, 
while damage in the field is less than half that 
of the metal models. And the lighter unit means 
greater savings in transportation costs. Another 
factor in the redesigned unit’s favor is the fact 
that the weight is now concentrated in the base 
—where it should be—and there is much less 
tipping over. 

Measuring 24 in. high and 9% in. wide, the 
blinker light head is blow molded by DeWitt 
Plastics, a division of Shoe Form Co. Inc., 
Auburn, N. Y., for Walter Roberts Enterprises 
Inc., Cazenovia, N. Y. The high-density poly- 
ethylene head weighs 114 pounds. 

“We expect about 10,000 to 15,000 of these 
barricade markers will be put in use this year,” 
says David E. Gregory, sales manager for 
DeWitt Plastics. “The potential market is at 
least two or three times this estimate; but, of 


course, adequate distribution facilities pose a 
problem for a small company.” 

The New York firm blow molds the heads 
on Model 250V Air-Formed Products Corp. 
machines—which have combination 2 and 4 
parison manifolds—using Union Carbide 4901 
NT polyethylene, which is dry-colored yellow. 

Holes for the lenses are made by the machine 
operator in a secondary operation. While the 
mold is cooling, he removes the excess material 
at the parison pinch-off, then cuts the openings, 
using a fly cutter on a jig that automatically 
lines up the piece for cutting. 

Total weight of the new stand and blinker 
light is 21 lb., compared with approximately 
30 Ib. for the metal unit. The former metal head 
and stand cost about $40—against $30 for the 
new marker. The price comparison, however, 
is not an accurate gage of savings, since the 
redesigned units have a cast iron base, which 
is a decided improvement over the sheet metal 
that was previously used. Actually, the cost of 
the plastic head itself is about half that of its 
metal predecessor. 

The stand for the new model is a simple 
piece of 344-in. O.D. pipe and cast iron pedestal 
base. A Marathon No. 496F battery and flasher 
unit fit inside the pipe. 


Acrylic lenses better, cost less 


The 7-in. lenses are injection molded with 
Rohm & Haas acrylic by Do-Ray Lamp Co. 
Inc., Chicago, Ill. Acrylic was given the nod 
over previously-used glass because of: 1) 65% 
weight savings; 2) 50% cost savings; 3) greater 
reflective quality; 4) greater candlepower out- 
put; and 5) less breakage. 

An analysis of blow molding markets made 
a year ago found that a “good many (blow 
molded) industrial products . .. were developed 
in Europe.” This product is champion when it 
comes to United States development. But now 
that as large an item as this blinker light head 
has been successfully blow molded here, it will 
not be long before other large blown industrial 
products will be developed and marketed in 
this country.—End 
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brings 50% cost reduction 


BLINKER LIGHT HEAD, which is dry-colored 
yellow, weighs 114 lb. without the extra fix- 
tures. Old metal unit weighed 11 pounds. 


BLOW-MOLDED POLYETHYLENE barricade 
blinker light, which measures 24 in. high and 
9%, in. wide, was formerly made of metal. Op- 
erator removes excess material and cuts holes 
—using a fly cutter—for the twin blinker 
lenses while the molds are cooling. 
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© limaxing nearly five years of design, devel- 
opment, laboratory testing and market research 
work, Sears Roebuck & Co., Chicago, has just 
announced the first line of injection molded 
polypropylene to reach the market. Offered 
under the name of Forecast and available in a 
selection of five colors and nine styles for men 
and women, the new Sears line marks an im- 
portant milestone in plastics’ growing penetra- 
tion of the luggage field. 

The complete matched Forecast line includes 
a hat box, train case, 18-in. overnite case, 21-in. 
weekend case, and 24- and 27-in. pullman cases 
for women, plus a two-suiter, a three-suiter 
and a companion case for men. Molded shells 
used for the women’s and men’s cases are iden- 
tical; differences in the two are in the interior 
fittings only. 

With the exception of the ladies’ train case, 
which requires a shallow lid and a compart- 


mented tray molded of styrene in colors to 
match exteriors, all pieces in the Forecast line 
consist of two identical injection molded shells, 
joined at the lower inside edge by heavily 
plated steel piano type hinges. Secure closure 
between the interchangeable halves is obtained 
through use of ribbed aluminum alloy valances 
which interlock when the case is closed, sealing 
out dust and dirt. The metal moldings are 
pressed into position over the edges of the plas- 
tic halves and mounted permanently in place 
by concealed rivets. The polypropylene mate- 
rial, designated as Titanite by Sears in adver- 
tising and promotion of the luggage, was found 
to be particularly effective in the fastening of 
hardware and other components, since it does 
not have a tendency to open up or loosen 
around rivet holes. 

The injection molded shells for Forecast lug- 
gage, as well as the dividers, are produced for 


Midigied polypropylene: 


FIVE YEARS of develop- 
ment and testing went 
into the creation of Sears’ 
new line of polypropylene 
luggage. Three of the 
molded shells used in this 
set of women’s luggage 
are also used to produce 
the men’s cases, 





Sears by Amos Molded Plastics, Edinburg, In- 
diana. The material used is Pro-fax 65A4, a 
modified formulation of polypropylene devel- 
oped by Hercules Powder Co. to obtain im- 
proved impact characteristics at low tempera- 
tures. Hercules worked closely with Sears dur- 
ing the development and testing of the luggage 
designs and materials. Handles, produced by 
Kusan Inc., 3206 Belmont Blvd., Nashville, 
Tenn., are molded of an elastomeric vinyl ma- 
terial, in colors selected to match the cases— 
blue, charcoal, green, white, and tan. Molds for 
the luggage shells were built by A-1 Tool & 
Die Co. Inc., Youngstown, Ohio. All finishing 
operations on the luggage, including installa- 
tion of hinges, handles, linings, etc., are per- 
formed by Sardis Luggage Co., Sardis, Miss. 
All the new Sears luggage shells are pro- 
duced in single cavity molds, requiring a total 
of six shell molds plus that for the train case 


lid and another for the train case tray. Multi- 
ple gating is used to insure uniform distribu- 
tion of material and rapid filling of the mold 
cavities. Cycles are as short as possible consist- 
ent with quality production standards. 

Upon removal from the injection machines, 
the polypropylene shells are immersed directly 
at the press in a detergent solution. The pur- 
pose of this procedure is to inhibit static dust 
attraction during finishing, shipment, display 
and sale of the luggage. No cooling fixtures are 
required for these parts. 


Why polypropylene was chosen 


What are some of the performance properties 
and other qualities which make Sears’ new 
Forecast molded luggage appealing to the con- 
sumer? A number of these features could be 
cited, namely: 

Light weight: Made of the lightest plastic 


Sears’ choice for luggage 


Styling, strength, light weight, economy: five years of development and 


torture-testing proved PP could deliver them all in luggage 


POLYPROPYLENE is also used to form center 
dividers in the cases (above). Flexible open grid 
design was used to cut weight, accommodate 
bulky items. 


now commercially available, the cases are re- 
markably light and easy to carry. For example, 
the weight of a finished 27-in. ladies’ pullman 
case is only 934 lb., compared to 11% lb. for 
corresponding sizes of other luggage now on 
the market. This is particularly important to 
air travelers, who must pay a penalty for ex- 
cess luggage weight. 

Low cost: Lending itself to mass production 
and eliminating many of the costly assembling, 
glueing, lining, binding, stitching, and other 
operations required with conventional luggage, 
the Forecast line is very competitively priced. 
Typical retail prices are approximately $19 for 
the train case, $20 for the ladies’ 21-in. week- 
end case, and $32 for the men’s three-suiter. 

Mar proof: In normal use, it is practically im- 
possible to deface or damage the polypropylene 
luggage. Lipstick, fingernail polish, polish re- 
mover, mustard and other food products—even 


CASE HANDLES (left), spring-mounted to re- 
tract when not in use, are of elastomeric vinyl 
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acid—can be spilled on the luggage and washed 
or wiped off without damage, thanks to the ma- 
terial’s extremely high chemical resistance. The 
grained surface is difficult to mar, even delib- 
erately. If a minor scratch should occur, it can 
be very easily buffed off with sandpaper or 
steel wool, 

Strength: Recognizing that in today’s high- 
speed travel luggage must be able to absorb a 
terrific amount of punishment, Sears luggage 
officials and laboratory technicians put the new 
Forecast cases through a most strenuous rou- 
tine. In addition to extensive laboratory testing, 
the plastic cases were sent all over the world 
under typical travel conditions. In all, more 
than 500,000 miles of closely documented travel 
testing was recorded before the line went into 
production late this summer. Some of the test- 
ing highlights: 

e A 21-in. case, packed with sand bags to a 
total weight of 37 lb., was subjected to 2,000 
revolutions in a 7-ft. tumble drum fitted with 
internal projections which buffeted it from 
every angle. Result—some very slight scratches 
and “buffing” at the corners; no breakage or 
failures of any kind. 

e@ With weight increased to 50 lb., the case 
was mechanically lifted and set down by the 
handle approximately 100,000 times, with no 
loosening or failures. 

e Lifting the loaded case 25,000 times by the 
locks, putting its complete weight at the point 
of contact between the locks and the molded 
plastic shell, caused no measurable damage. 
Locks showed no tendency to loosen their at- 
tachment to the shell. 

e In cold impact tests, designed to measure 
the ability of the cases to withstand punish- 
ment after low-temperature exposure, cases 


were held in a freezer at a temperature of 


minus 20° F., then exposed to drop tests with 


FEET OF CASES, integral 
parts of molded shells, 
have stood up under ex- 
tremes of use and testing 
Feet are offset on paired 
shells of each bag so that 
they nest, permitting bag 
to be opened flat for 
convenient packing 


a 4-lb. steel ball. These tests were directed at 
the corners, where such impacts are most likely 
to produce damage. Cases demonstrated their 
ability to withstand severe impacts at these 
temperatures without damage. In a related 
test, a 21-in. luggage case that was loaded to 
35 lb. was withdrawn from a freezer at —20° F. 
and dropped on the corners to a hard surface 
with no damage. 

e@ The effects of high temperature were also 
investigated. In one of many tests, cases were 
placed in an oven with a 20-lb. weight upon 
them. Temperature was then raised to 150° F. 
and held there for 48 hr., simulating condi- 
tions which might occur in an auto trunk com- 
partment with the vehicle parked under a blis- 
tering sun for long periods with a weight 
resting on the case. An interesting point re- 
vealed here was that even when a slight inden- 
tation resulted in the side of the case, the poly- 
propylene recovered its original contour soon 
after being returned to normal temperatures. 

In turning to polypropylene for its new lug- 
gage, Sears found it had a material which per- 
mitted attachment of high-strength fittings to 
match its own ruggedness and utility. For ex- 
ample, each Forecast case is equipped with a 
molded elastomeric vinyl handle, grained to 
match that of the cases. A metal insert within 
the handle provides additional strength. At the 
ends, handles fit into chrome-plated diecast 
studs. Spring tensioned at the ends, the handles 
lift up for easy carrying and retract to a lower 
position when pressure is released. 


Molded feet proved rugged 


Integrally molded feet are another interest- 
ing feature of the new Sears Forecast luggage. 
They eliminate the need for attachment of sepa- 
rate feet which might become loosened and lost. 
Due to the tapered design of the feet and the 
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Torture tests proved polypropylene’s invulnerability to handling hazards 


MOLDED POLYPROPYLENE material came through with flying colors in lab torture tests 


designed to duplicate extremes of rough handling. Shown clockwise from top left: 1) 
tumble bin; 2) drop tests at 20° F.; 3) handle lift (100,000 times). Actual in-use tests, 
ranging from trips by jet to mule train, duplicated findings of the laboratory, showed 


that any scuffs or mars (photo 4) could be sand-papered off 


ofiset mounting of the hinges, the feet do not 
strike each other when the case is opened flat 
for packing; instead, they nest. 

Still another unusual feature of the new in- 
jection molded luggage is molded polypropylene 
dividers, made in a total of six sizes to fit the 
different cases. Instead of the conventional 
solid construction, the Forecast dividers are in 
the form of flexible, open grids. This design 
reduces weight and bulk, enables the dividers 
to conform even to a somewhat lumpy packing 
job, permits air circulation within the case and 
also enables the user to see what is on the other 
side of the divider without having to lift it up. 
The dividers are molded with a solid, thin-sec- 
tion center area which forms a support for the 
cloth storage pockets. Easily removable, these 
dividers are held by convenient snaps. 

In the ladies’ cases, Sears designers came up 
with the practical innovation of luxurious 
Chromespun linings and accessory pockets 
which may be unsnapped and removed for 
rinsing out, dry cleaning or eventual replace- 
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ment. With linings and accessory pockets re- 
moved, the entire case may be washed with 
soap and water. 

The line is now being distributed to key re- 
tail outlets and made available through the 
Christmas catalog. Distribution is expected to 
be fairly complete in time for the holiday sea- 
son, which accounts for approximately 40% of 
annual luggage sales. 

The luggage industry, whose annual volume 
on a manufacturers’ cost basis now runs ap- 
proximately $125 million per year, is under- 
standably interested in Sears’ comprehensive 
program with the new polypropylene Forecast 
line. Plastics in recent years have been moving 
ever more strongly into this market, with 
formed thermoplastic shells, vinyl-metal lami- 
nates, and reinforced plastics spearheading the 
drive. If Sears’ new “giant step” into molded 
polypropylene luggage proves out as favorably 
as all portents now indicate, molded thermo- 
plastic luggage could quickly become a leading 
contender in this hotly contested field.—End 





Premix In 


foghorn: 


TRIPLES PRODUCTION 


SAVES $76/UNIT IN MATERIALS COSTS 


SAVES $29/UNIT IN LABOR COSTS 


HALF-MILE FOGHORN of polyester- 


glass 


premix 


construction stands 


slightly over 4 ft., has 17%-in. di- 


ameter 


Wren a reinforced plastics product becomes 
too costly to fabricate by the hand layup 
method, a processor must consider other tech- 
niques. When, at the same time, production rate 
starts to lag behind sales, the processor has a 
doubly difficult task. He must find a production 
method that will bring overall costs into line 
with his budget and supply into line with the 
demand. 

Faced with just such a problem, the Plastics 
Dept. of Wallace & Tiernan Inc., Belleville, 
N.J., came up with a solution—a change to 
premix molding. The results: tripled produc- 
tion, a savings in materials costs of $76 per 
product and a saving in labor of almost $29 
per product. 


RP replaced initial bronze 


About three years ago, the company went 
from costly bronze castings to reinforced plas- 
tics for one of its more unique products, marine 
foghorns of half-mile range. It was produced 
by hand layup of glass fiber fabric and poly- 
ester resin in reinforced epoxy molds. With 
the RP horn, material and labor costs were cut 
15% and production was quadrupled. The fog- 
horn proved to be corrosion resistant, water- 
tight, and easy to maintain, and it won a merit 


There are 23 plastics parts 


award for design from the Reinforced Plastics 
Div., Society of the Plastics Industry. 

So successful was the foghorn that the hand 
layup production rate, two horns per 12-hr. 
day, was unable to keep up with customer de- 
mand. The longer working day meant that high 
labor costs were added to the high costs of the 
glass cloth, gel coat, mold parting agents, and 
catalysts required with hand layup. Therefore, 
when cost analysis indicated that premix mold- 
ing would provide: 1) definite labor and mate- 
rial economies; and 2) the write-off of the ex- 
pense of a matched metal die when 300 horns 
had been produced, a volume already attained 
by the company, the decision was made to 
switch to the faster premix process. 

Also at this time, company designers had 
come to accept reinforced plastics as structural 
materials. For this reason, the one major metal 
part in the original RP foghorn, an aluminum 
casting housing the operating mechanism, was 
eliminated, along with 40 lb. of weight and $40 
worth of casting and machining operations. In 
the new horn, the mechanism is mounted on 
molded in bosses in the RP structure. 

The redesigned foghorn consists of 23 plastics 
parts, 16 of which are identical divider vanes. 
The seven remaining components are the base, 
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two halves of the center section, two halves of 
the throat section, the top cone, and the cover. 
Weight of the horn is 120 lb., with 74 lb. of this 
total being plastic weight. Parts weights range 
from about 1 lb. each for the divider vanes to 
approximately 15 lb. for the top cone. 

The polyester-glass premix formulation, de- 
veloped by Wallace & Tiernan, is presented in 
detail, below. The company (To page 207) 


PREMIX-MOLDED BASE and top cone 
are ready for assembly to center sec- 
tion. Molded-in slots in both compo- 
nents will be fitted with divider vanes, 
which direct foghorn’s signal. 
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OPERATOR OF 75-TON PRESS (right) removes foghorn 
component from male half of matched metal die. Part 
was molded from measured premix charge, will be bonded 
to part at left to form foghorn’s center section. Portion 
of center section (left) is removed to show location of 
throat assembly, which distributes foghorn signal in two 
directions. Like center section, throat consists of two 
halves bonded together by epoxy-based adhesive. 


Ingredient Material 





Resin polyester 





Reinforcement, | coated glass fibers 
larger parts 





Reinforcement, | %4-in. chopped strands 
smaller parts 








Filler calcium carbonate 





Filler | aluminum silicate 





Filler | asbestos fibers 








Catalyst benzoyl peroxide, 50% sol. 





Catalyst | T-butyl perbenzoate 





Inhibitor | P-Benzoquinone sol. 
(1 to 100 in styrene) 





Mold release zine stearate 
agent 





Pigment fire-red powder 














For list of suppliers, see p. 207. 





Fluorocarbon 


PLASTIC FILTER (see color indicator) is being 
connected to heart-lung machine before surgery 
begins. Operation is performed at Brooklyn 
Jewish Hospital, where the new unit has been 
used for cardiac surgery for over 2 years. 
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aids heart surgery 


Non-wettable, autoclavable material overcomes shortcomings 


found with previously used materials 


A rapid-quench technique that imparts trans- 
parency to normally translucent Kel-F fluoro- 
carbon disks has made possible the adaption of 
this material for a new arterial blood filter 
used in open-heart surgery. The transparent 
property is required to permit visual observa- 
tion of the circulating blood to detect danger- 
ous air bubbles. 

Kel-F was selected for this application be- 
cause it overcame two problems encountered 
with conventional units (which used glass or 
methacrylate in the filter element). 

1. Conventional filters must be coated with 
a silicone before use because the materials 
of construction may cause blood damage. Kel-F, 
according to Minnesota Mining & Mfg. Co., pro- 
ducers of the material, is compatible with blood 
and does not require special treatment. 

2. Previously used filters were not auto- 
clavable and had to be processed by a tedious 
cold-sterilization technique that involved soak- 
ing them in a cleaning solution. Kel-F filters 
are fully autoclavable. 

Filters consist of two disks of plastic, each 
6 in. in diameter and 1 in. thick. They are 
molded by Sanford Plastics Div., Bonny Mfg. 
Co., Maynard, Mass., using standard injection 
machines running at 500 to 550° F. Rao In- 
strument Co., Brooklyn, N. Y., manufacturer 
of the filter, machines the molded disks to final 


dimensions and produces the transparent 


“WINDOW,” 31 in. in 
diameter, is machined 
into 6-in. molded disk. 
Overall thickness of disk 
is | inch. Window area is 
only % in. thick. 


state. It is then 


HEATED PLATES ore used to heat 
the machined disk to a molten 
immediately 
quenched in cold water. This pro- 
duces an amorphous condition and 
makes the window transparent. 


“window” in the center. The window is pro- 
duced in the following manner: 

An area 31% in. in diameter in the center of 
the 1-in.-thick disk is machined to a thickness 
of % inch. This area is then heated by contact 
with two metal disks (see photo, below), and 
quenched in cold water, producing an amor- 
phous state in the window section. 

Kel-F has two physical structures in the solid 
state: amorphous and crystalline. In the 
amorphous state it is transparent up to approx- 
imately % in. thick. In the crystalline state 
Kel-F is translucent. To induce the amorphous 
state, a rapid quench is required as the mate- 
rial changes from a molten to the solid state. 

When the filter is assembled, a #60 mesh 
stainless steel screen is mounted between the 
disks. Because of the transparency of the win- 
dow, blood passing through the filter can be 
observed for the presence of air bubbles that 
could cause deadly air-embolism in the patient. 
These bubbles are vented out of the filter 
through two small vents on top of the filter. 

The new unit has been used in cardiac sur- 
gery at Jewish Hospital, Brooklyn, N. Y., for 
almost two years. According to Dr. A. A. Bakst, 
New York surgeon who invented the unit, 
Kel-F is the only material available which is 
non-wettable, does not traumatize the blood 
elements, and is completely autoclavable with- 
out requiring cold sterilization End 


DISK AT LEFT has been postheated 
and quenched to make the window 
transparent. At right is molded disk 
before machining. Two disks are re- 
quired for each blood filter, enclosing 
a sheet of #60 mesh steel screen. 
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Melamine 





ATTRACTIVELY STYLED in its melamine housing, desk-top laminator provides reliable per- 
formance, thanks largely to carefully engineered nylon operating components. 


"Daas cost savings estimated at from $50,000 
to $100,000 per year have been achieved by 
American Photocopy Equipment Co., Evans- 
ton, Ill, through adoption of a molded melamine 
cabinet for its new Apeco Ply-On laminator. 
This compact table-top office machine, retailing 
at $335, automatically encases either or both 
sides of an original document or letter with a 
durable protective covering of transparent 
polyester film. Laminating both sides of an 
82- by 11-in. sheet, the operation requires less 
than 10 sec. to complete, and it costs less than 
8 cents. 

According to the manufacturer, the laminator 
could not have been marketed at the price 
listed above without the cost savings afforded 
by the melamine housing. A cast or drawn 
metal housing, for example, would not only 
have involved more costly initial tooling, but 
would also have required expensive, time con- 
suming finishing operations. With the plastic 
housing, the molded parts have an attractive 
“built in” color which cannot be rubbed off. 
Also contributing to reduced manufacturing 


cost and efficient performance are nine internal 
components injection molded of nylon. 

The five melamine components, which as- 
semble over the basic steel structure of the 
laminator, include the left and right end bells, 
the large front bezel which spans the width 
of machine, the platen, and the platen hinge 
plate, on which papers are placed to be fed 
between the laminating rolls. These parts are 
produced by Chicago Molded Products Corp., 
using melamine supplied by American Cyana- 
mid Co. CMPC also produces four injection 
molded nylon hubs which function as bearings 
on the ends of the upper and lower film rolls. 


How materials were chosen 


The molder worked closely with Charles E. 
Jones & Assocs. Inc., Chicago product stylists, 
in creating the melamine housing. In coopera- 
tion with Apeco engineers, a number of pos- 
sible materials and fabricating methods were 
studied before selecting melamine for this ap- 
plication. Its adoption was encouraged by 
Apeco’s favorable experience with a molded 
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preferred to metal 


Cost was main reason why manufacturer of desk-top laminator chose molded melamine 


cabinet and nylon operating parts for new unit in his line of business machines 


melamine housing for its Uni-Matic Auto-Stat 
copying machine (See “Photocopier swings to 
plastics,” MPI, Sept. 1958, p. 108), where a 4:1 
cost advantage was realized over a comparable 
stainless steel enclosure. 

Clayton Rautbord, Apeco vice-president, 
states that melamine was specified for the 
laminator housing because it combines high 


MOLDED melamine parts of 
laminator include (clockwise, 
from top) front bezel, right end 
bell, front platen hinge and 
platen, and left end bell. 
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heat resistance and high strength. Internal heat 
released during the laminating operation has 
no effect on the dimensional stability of the 
thermosetting material. In addition, the manu- 
facturer points out, melamine has the smooth, 
hard surface needed for easy cleaning and 
maintenance. The material also possesses 
adequate abrasion (To page 208) 





FIG. 1: Assembled model of 
female reproductive organs 
consists of 10 molded parts, 
of three different styrene 
formulations. Exact dimen- 
sions were required, both to 
allow for exact fit and posi- 
tioning of diaphragm and to 
permit ease of removal and 
reattachment of side plaque 
by physician. 


Precision engineering solves production problems for: 


PELVIC MODEL IN PLASTICS 


"Waking a cue from the successful use of plas- 
tics in industrial models, Ortho Pharmaceutical 
Corp., Raritan, N. J., has come up with a unique 
anatomical model—an authentic “see through” 
and “take-apart” reproduction of the vaginal 
canal and surrounding organs—molded en- 
tirely of styrene. However, unlike industrial 
models, the intricate configuration of the ana- 
tomical model and the extremely close toler- 
ances it had to meet turned the job into an 
unusual example of “precision engineering.” 
Despite the problems, Ortho and the molder, 
Madan Plastics Inc., Cranford, N. J., managed 
through close cooperation to short cut the route 
from drawing board to production line—at min- 
imum cost and in minimum time! Here is how 


they did it. 


The basic design 


As conceived by Ortho (and developed for 
them by G. Butler and W. Doerfler, Nyack, 
N. Y.), the three-dimensional model is used by 
physicians as a training aid to properly and dis- 
cretely demonstrate contraceptive techniques 
to their patients. By taking advantage of the 


full range of available styrenes (general-pur- 
pose, medium-impact, and high-impact are all 
used), the designers found they could trade on 
the plastics’ transparency (previous models 
were made of plaster, rubber, or other opaque 
materials) while still building the necessary 
flexibility into those sections that required it. 

The big problems, however, centered around 
the required precision in the molded parts. 
Since the model was designed to receive an 
actual 75-mm. diaphragm during the physician’s 
demonstration, close tolerances were absolutely 
necessary to insure a perfect fit. In addition, 
the number of parts that would eventually 
make up the model had to be kept to a mini- 
mum and so engineered that they would mate 
perfectly to facilitate withdrawing and replac- 
ing the various parts during the demonstra- 
tion by the doctor. 

It was at this point that Madan Plastics en- 
tered the picture. 

After an analysis of the problem, it was de- 
cided that 10 separate molded parts would be 
needed. These consisted of the following: 1) 
two transparent side plaques which would form 
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the vaginal opening and represent the walls of 
the internal cavities in which the uterus and 
ovaries would be mounted. These were de- 
signed so that one such plaque could be easily 
withdrawn to clearly expose one half of the in- 
ternal organs for doctors’ explanations of the 
tract (see Fig. 1). 2) A C-frame to support the 
plaques, to be molded with an integral base 
(see Fig. 2). 3) A base with padding to prevent 
marring the surface of the desk on which the 
base was placed. 4) A four-piece set of parts to 
form the two halves of the split uterus: two 
shells with inset faces; shells and faces to be 
two different shades of pink. 5) A two-part set 
of left and right ovaries with fallopian tubes 
(see Fig. 3). 

Since all 10 parts were required to mate ex- 
actly, and required three different molds, pre- 
cision design was essential. A particularly diffi- 
cult part was the 


medium-impact sytrene 


C-frame and base. (See Fig. 2) An internal 
slot had to be molded on the inner face of the 
“C.” Further complicating matters was the 
need for two slots in the surface of the former 
slot, to anchor one side plaque in the frame so 
that both plaques would not come out of the 
frame when one side was removed by the doc- 


tor to reveal the internal organs. Also taboo 
were any prominent mold parting lines. The 
parting line on the outside edge of the “C” 
was masked by designing in a relatively sharp 
edge. However, this parting line continued to 
the lower edge of the base and the only way to 
keep it at a minimum was to key the mold so 
that halves would mate properly. 

The molding of the slot and hollow base also 
called for wedges and cams in the mold. To 
work out the cam actions needed, a pilot 
wooden model of the mold was built to check 
the movements. Although three runners are 
provided, in the final mold design only one gate 
was cut at the lower end of the frame opposite 
the base at a point calculated to balance the 
shot. Poor fillout was expected, but this calcu- 
lated gate location worked perfectly on the first 
shot and no other gates were cut. 

The general-purpose polystyrene side plaques 
had to fit without excessive play; however, it 
was required that the removable plaque slide 
out easily when necessary. This required that 
the part eject exactly flat from the mold. To 
insure this, small air ports were built into the 
cores forming the organ cavities so that a vac- 
uum would not be formed on the inside of the 
plaque and result in distorting the part as the 
knockout pins moved it off the core. Here again 
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careful design of the mold paid off and the first 
shots came out of the mold with no trouble. 
Side plaques had to be distortion-free for the 
additional reason that the small uterus and 
ovary parts had to drop exactly into place and 
not project above the mating surfaces of the 
two side plaques. 

In addition to the molds for the base and side 
plaques, a family mold with cavity shut-offs 
was used alternately to mold the uterus and 
ovaries in two different pink colors. Dry col- 
ored, high-impact polystyrene (To page 211) 


FIG. 2: Basic units of model are C-frame and 
base (top); two side plaques which enclose repro- 
ductive organs. Painted areas of plaque at right 
show bone and non-reproductive tissue areas 


FIG. 3: Intricacy of mold design needed to re- 
produce organs is apparent in these component 
parts. From left: cross section of inner lining of 
uterus; one of a pair of ovary-fallopian tube 
components; outer covering of uterus cross sec- 
tion showing slot into which extremity of previ- 
ous component is fitted. 
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DEMANDS THE OPTIMUM IN EQUIPMENT ABILITY, FLEXIBILITY AND RATE 


WELDING ENGINEERS 


Across more than 25 years of special- 
ized service to the manufacturers of 
the best in plastics and synthetic rubber 
materials, the unique WEI dual worm 
design has played a major role in the 
improvement of compounding-devola- 
tilizing-extruding methods. 

It meets on the most confidential 
and trusted terms with the men who 
must plan profit profitably . . . and 
does a superior selling job because it 
can laboratory-prove a production line 
ability that replaces engineering claims 
with comprehensive deeds for all to 
see* and approve! 


To look back on our long, hard trail 
of experience serves one indisputable 
purpose. The reviewing reinforces the 
accomplishments of the future in the 
engineering and manufacture of special- 
ized dual worm all-in-one-operation 
plastics processing equipment with 
production dimensions consistent with 
the boldest plans in the plastics field 
. . . Plans that wear the best known 
trademarks! WEI appreciates that 
confidence and will continue to pro- 
duce equipment engineered to make 
the most of your future. 


*Classified viewing, to be sure 


Nelding Engineers Improved-Profit All-ln-One-Operation 


Compounder-Devolatilizer-Extruders Are Designed To Operate at 


Maximum Capacity and Cut Your Labor Requirements In Half! 


Welding Engineers, Inc., Norristown, Pennsylvania. Manufacturers of 

Processing Equipment for the Chemical Industry 

U.S. West Coast Sales Representatives: Machinery Sales Co., Los Angeles 58, Calif. 
European Sales Representatives: Welding Engineers Ltd., Geneva, Switzerland 

Far East Sales Representatives: Marubeni lida Co., Ltd., Tokyo, Japan 
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ENGINEERING’ 


PRODUCT DESIGN 


TOOL AND EQUIPMENT DESIGN 


Why biaxially oriented pipe? 


New process and equipment applies two-way stretch to produce 


high-density PE pipe having equal burst strength but only 


half the wall thickness and weight of standard pipe 


, ae stretch has long been 
a popular slogan in the girdle 
business. A new procedure for 
strengthening pipe, recently de- 
veloped by Farbwerke Hoechst 
A.G., in Germany, applies this 
idea to make linear polyethylene 
pipe twice as strong as that pre- 
viously available. 

Farbwerke Hoechst A. G. has 
protected this development by 
patents and patent applications 
in many countries, including the 
United States and Canada. Her- 
Powder Co. has 
granted an exclusive license in 
the United States and Canada by 
Hoechst pertaining to apparatus 
and processes for manufacturing 
pipe from high-density polyethyl- 
ene, polypropylene, and related 
polyolefins. Nonexclusive subli- 
censes in the two countries for 
manufacture of the apparatus and 
its use for making strengthened 
polyolefin pipe are available from 
the above company. 

The principles on which the 
technique is based, the equipment 
required, and results obtained 
thus far are described in this 
article. The term “biaxial orien- 
tation” 


cules been 


means the simultaneous 


*Reg. U. S. Pat. Off 
tHercules Powder Co., New Product De- 
velopment, Wilmington, Del. 

This article is based upon an unpub- 
lished yo © submitted to Mopern 
Prastics in April 1960 by Messrs. Doming- 
haus and Schiedrum of Farbwerke 
Hoechst A. G. vormals Meister, Lucius 
and Bruening, Frankfurt (M) /Hoechst 
It gives background facts and more detail 
upon the process for biaxially strength- 
ening pipe described in that manuscript, 
and aims to relate this to American prac- 
tice in the plastic pipe field. 
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application of orientation in two 
directions: that is, 
stretched. 


two-way 


Principles involved 


In a study of the cold orienta- 
tion of high-density polyethylene, 
Richard and Gaube (4)! found 
that under tensile stress, com- 
pression molded test specimens 
maintained a uniformly stretched 
appearance until the tensile yield 
point was reached, and that fur- 
ther load increases resulted in 
localized necking-down. Fig. 1, 
below, shows the initial portions 
of a number of tensile stress- 


‘Numbers in parentheses denote refer- 
ences at end of article, p. 214. 


FIG. 1: Stress-strain curves 
for high-density polyethylene 
at various temperatures up 
to the crystalline melting 
point. Tensile stretching rate 
was 2 in. per minute for all 
the curves. 
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By W. E. Gloor'’ 


strain curves for such specimens 
measured at temperatures up to 
the polymer’s crystalline melting 
point. Ultimate tensile stress val- 
ues were about twice the stress 
at the yield point M. It was also 
found that at point M, denoting 
the transition from uniform 
stretching to necking-down, elon- 
gation reaches a value of more 
than 125% at 124°C. (255° F.). 
The total percent of extension at 
M, E,, (also a measure of the 
amount of stretch) may be calcu- 
lated from the relationship: 


E, = 100 (A,/A, — 1) Eq. 1 


where 


(To page 112) 
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FIG. 2: Total extension at yield point, Ev, as a 
A stress of about 2350 
; required to attain the 40° C. maximum at 
min. See Equation 1, p. 111 


FIG. 3: Ultimate tensile strength and elongation of ori- 
ented tensile test specimens as a function of the orienta- 
tion temperature. Tensile test conditions for both of these 
curves were 2 in. per minute at 68° F 


function of temperature. 
p.s.i 
} loading rate of 2 in 


A, the original cross-sectional value at the same stretching rate. the crystalline melting tempera- 


area, and 


A cross-sectional area as 
stretched, since there is no den- 
after 


(4) 


with 


before and 
Fig. 2, 


variation of E 


sity change 


stretching. above, 
the 


stretching temperature. It will be 


shows 


noted that the amount of stretch 


possible without necking down, 
E,, reaches a maximum at 40° C. 
(104° F.); a stress of about 2350 
p.s.i. being required to attain this 
amount of stretch at the loading 
rate of 2 in 
It is still possible to achieve a 


min. which was used. 


considerable amount of stretching 
and E, of about 230%, at 120 to 
124° C. Forces of only 50 to 80 


p.s.i. are needed to attain this 


Less stress is required to reach 
the yield point at below 2 in 
min., and more stress above, with 
only minor changes in the amount 
of stretch attainable without 
necking down. 

When high-density polyethyl- 
ene sheets 0.138 in. thick and 1.58 
in. wide were thus stretched to 
the yield point at various tem- 
peratures, cooled, and their ten- 
sile properties measured at room 
temperature, the relations shown 
in Fig. 3, above, were obtained 
(4). Ultimate 
were at least three times greater 
than those found for unstretched 
if the 


stretching temperature exceeded 


tensile strengths 


sheet material. However, 
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when 
increase in 
tenacity over the starting mate- 
rial as shown in Fig. 1. Also while 
unstretched material will have an 
initial modulus of 110 to 140,000 
p.s.i., that stretched at 20° C. will 
show a higher modulus, on the 
order of 350,000 p.s.i. Properly 
stretched fibers and thin films 
give even higher tensile strengths 
than those shown in Fig. 3 (4). 
Thus when high-density PE is 
stretched below its melting point 
to a degree not exceeding its abil- 
ity 


ture, stretched samples, 


cooled, showed no 


to stretch without necking, 
and then cooled, it can be high- 
ly oriented—producing ultimate 


strengths and elastic moduli 
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FIG. 4: Schematic diagram showing arrangement of 
extrusion line for continuous biaxial orientation of pipe 
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which may be more than double 
the original value for the un- 
stretched material. 

Richard and Gaube (4) also 
showed that if a sheet, properly 
oriented in one direction, was 
placed in a flange as a diaphragm 
and hydrostatic pressure applied, 
it would burst at the normal 
stress of about 3200 p.s.i., with a 
split parallel to the direction of 
stretch. However, if an un- 
stretched sheet were placed in 
the flange, heated to 120 to 124 
C., blown to a hemisphere (thus 
imparting biaxial orientation), 
and then cooled, bursting stresses 
as high as 21,000 p.s.i. could be 
obtained. 

These observations led to the 
development of the pipe orienta- 
tion process about to be described. 


General observations 

Initial efforts to expand pipe 
at suitable orientation tempera- 
tures by passing it over a mandrel 
produced pipe which showed im- 
proved burst strength behavior in 
long-time creep tests. But pipe 
made this way did not improve 
the pipe’s resistance to creep in 
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FIG. 5: Diagram of heating bath and calibration box used to uni- 
formly heat pipe to orienting temperature as well as to control the 
radial expansion of the pipe, respectively. 
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Table I: Comparison of oriented and unoriented high-density PE plain end pipe at 73° F. 





Pipe a Unoriented pipe* —— 
classifica- Nominal Working Inside Wall Pipe Working 
Section tion size pressure diameter thickness weight pressure’ 


——Biazxially oriented pipe —— 
Inside Wall Pipe Weight 
diameter thickness* weight* saving 
in. “psi. in. in. lb.  *p.s.i. as Sa xe = ae 
100 ft. 100 ft. 
1 100 . 0.105 15.8 200 1.049 0.048 6.85 56.5 
2 100 J 0.207 61.2 200 2.067 0.094 26.4 57.0 
4 100 : “ . , 4.026 0.183 100.0 r 
100 é . ‘ . 6.065 0.276 227.0 P 
Comparison of working pressures of 
threaded biaxially oriented pipe with 
working pressure of unthreaded, un- 
oriented pipe 
Schedule 122 1.049 0.133 . 244 
40° 78 2.067 0.154 : 156 
62 4.026 0.237 . 124 
50 6.065 0.280 230: 100 
Schedule 183 0.915 0.200 29 366 
80° y 126 1.875 0.250 69 252 
90 3.626 0.337 178 180 
6 78 5.761 0.432 348 156 


Series 3' 


Not comparable 

Not comparable 

Not comparable 
Threaded pipe usable at 47 p.s.i. 

Not comparable 
Threaded pipe usable at 138 p.s.i. 
Threaded pipe usable at 106 p.s.i. 
Threaded pipe usable at 103 p.s.i. 

: Dime nsions and working pressures from proposed standard CS-159-160 for Type = (highs “9 -y4 Resin). » Pipe based on prescribed 

1.D. and pressure rating of CS 197-60. Bipe based on prescribed I.D. an 4 OD fcsi r IPS. ¢ Not in standards. * Not a 


plicable. ‘ Working pressure of oriented pipe made to corres be yo th dimension hewn, ter unoriented pipe. * Minimum i- 
mensions of oriented pipe required to withstand 100 p.s.i., 1 thickness calculated using 1200 p.s.i. hoop stress in Barlow Formula. 
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COUPLINGS FOR PIPE STRENGTHENED 
BY BIAXIAL ORIENTATION 


TYPE T 








A. Polyethylene pipe 

B.External collar pushed over pipe 

C. Internal bushing 

D. External collar before pushing on pipe 
E.Rings for easy drawing-upcollars 


FIG. 7: Two types of friction pipe 
couplings suitable for use with un 
threaded, biaxially oriented high 
density polyethylene pipe 


long-term tests and excessive 
elongation of the pipe’s dimen- 
sions was still a problem (2) 

It was found desirable, in order 


to reduce the elongation that took 


place during the long-time creep 


tests, to orient the pipe equally 
both axially and radially, (5) 
within limits shown in Figs. 1 
ind 2. A suitable equipment set- 
up for this process is shown in 
Fig. 4, p. 112, 

Here an extruder makes pipe 
with an initially oversized wall 
thickness. This is sized by inter- 
nal air pressure in an outside 
sizing die, and cooled to about 
120° C. The pipe then passes di- 
rectly through a special heating 
bath, details of which are shown 
in Fig. 5, p. 113 
passes through a flexible sealing 
ring, 2 (nitrile rubber or fluoro- 
carbon), into the heating bath, 3, 
guided by the 


The pipe, 1, 


being oversize 
metal pipe, 4. The space, 5, be- 


tween the plastic pipe, 1, and the 
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guide tube, 4, is filled with the 
bath heating medium, ethylene 
glycol, which is held under pres- 
sure provided by the pump. The 
glycol is maintained at a care- 
fully controlled temperature. The 
inside wall of the guide tube, 4, 
is provided with spiral brass fins 
to impart turbulence to the liquid 
in the space, 5. The pipe, uni- 
formly heated to the orienting 
temperature, leaves the heating 
bath thru sealing ring, 6, and the 
internal pressure immediately ex- 
pands it against the cooling rinz, 
7, which is held at 20 to 25° C. 
The end of the emergent pipe is 
plugged and the product is wound 
on to a drum. 

The length of the heating bath 
is determined by the pipe’s wall 
thickness, its rate of travel, and 
the temperature of the incoming 
pipe. To expand smoothly without 
bubbles or blowouts upon orien- 
tation, the pipe must be heated 
uniformly and thoroughly and 
held at the orienting temperature 
to within 1° C. (2° F.). 

In a test run of a heater 36 ft. 
long, cold pipe of 1.26-in. diam- 
eter and 0.260 0.040-in. wall 
thickness was fed to the heating 
bath which was operated at 125 

0.5° C. at a rate of 14 in./min. 
The glycol in space, 5, was kept 
at a pressure of 28.5 p.s.i.g., and 
there was 42.7 p.s.i.g. of air pres- 
sure inside the pipe. A strength- 
ened pipe, 1.77 in. in outside di- 
ameter, 0.087 in. thick was made 
at a rate of 20 in./min. This cor- 
responds to a heating rate of 3 
min. per 40 mils of wall thickness 
of pipe fed in. In this trial, the 
material was stretched at 1.7:1 
ratio simultaneously in both axial 
and circumferential directions. 

The material used in these 
trials was similar to Hi-fax? 1700 
black high-density PE; a grade 
normally used for unoriented pipe 
meeting the requirements of U. S. 
Department of Commerce Com- 
mercial Standard CS 197-60 Type 
III. Biaxial orientation improves 
both circumferential strength, or 
pipe hoop stress, and strength in 
the direction of the pipe axis. 

In general, the stretch 
above will produce pipe showing 


ratio 


the long-time creep behavior de- 
picted in Fig. 6, p. 113. The pipe, 
prior to orientation, should have 
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a wall thickness about three times 
that of the final oriented pipe. 
The O.D. of the pipe to be bi- 
axially oriented to a_ specified 
final outside diameter D, and wall 
thickness t, follows the relation: 


D, = (D; — ty (V; Vid —tr Vi Eq. 2 


Where V, is the stretch ratio 
lengthwise and V, is the wall 
stretch ratio; that is, the product 
of V, times the stretch ratio in 
the circumferential direction. In 
the test run described above D, 
is 1.77 in., t, is 0.087, V, is 1.7, 
V, = 289, and using Eq. 2, D, 
becomes 1.24 inches. 

Wall thickness t, of the start- 
ing pipe is then calculated from 
the relation: 


2t, =D. —[ D.2-—4 Vit, (D, -t) ]? 
Eq. 3 


Using the above values, t, = 
0.25 inch. The calculated values 
are, therefore, within the limits 
of pipe sizes used. 

In production, the heating bath 
could be coupled directly to the 
extruder, pipe entering at tem- 
peratures of 100 to 120°C. (212 
to 248° F.). From curves of en- 
thalpy (heat content) vs. tem- 
perature for high-density poly- 
ethylene (3) it can be shown that 
the heating bath input required 
would be smaller for the hot pipe 
feed than for cold pipe entering 
at 20°C. (68° F.). 

Offsetting this somewhat is the 
fact that the temperature differ- 
ence between the heating bath 
and the warm pipe is smaller, 
hence heating would take place 
more slowly. 

In a commercial unit now oper- 
ating as described, speeds of over 
4 ft./min. have been experienced 
in the production of biaxially ori- 
ented pipe with outside diameter 
ranging from 1 to 4 inches. 

Data in Fig. 6 show the results 
of long-term pressure tests (5) 
upon this pipe compared with 
unoriented pipe made from the 
resin, and illustrates the 
significant improvement in long 
term strength due to simultaneous 
orientation in two directions. 

At any time shown on the curve 
for normal unoriented pipe at 20° 
C., the corresponding stress which 
causes rup- (To page 212) 
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IN AUTOMATIC COMPRESSION MOLDING... 


performance 
is the 


big 
pay-off 


Every last detail in the Stokes Model 741 has been 
planned with one thing in mind: performance. 


And this is the type of performance you get with 
the 741... 


® more production per day assured by positive ejec- 
tion, top and bottom... parts are mechanically 
combed off ejection pins on both top and bottom dies 
. . . positive seal-off . . . feed and comb form a box 
closed front and back .. . scrape-off discharges 
parts independent of gravity. 


e better quality control . . . low pressure close plus 
flash thickness detection. 


e simplified set up . . . feed changeovers made in 
five minutes from pre-set loading boards . . . no cups 
to shift or adjust each time. 


e fast cycles . . . high output... dry cycle time is 
only 8 seconds, fast closing and pressing speeds let 
you take full advantage of fast curing compounds. 


e less maintenance . . . in thousands of presses, 
hundreds of installations. 


® more production per square foot. . 
functional design. 


- compact, 


... plus a complete line of attachments engineered 
by the established leader of the industry. 


Why not get the complete 741 story by writing for 
Catalog #200? And be sure to ask for a Stokes pro- 
duction analysis 

on your partic- 

ular application 

requirements. 
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How molding conditions 


affect polypropylene 


Indications are that wide variations in machine conditions 


have little effect on properties 


A basic consideration in mold- 
ing any thermoplastic is the effect 
of the 
polymer 


machine conditions on 
especially 
those which affect the toughness 
molded 
item. To obtain such information, 
which would apply to a wide range 
of machines, test conditions were 


properties, 


and appearance of the 


chosen which would provide the 
most universal results. 


Stock temperature effects 


To obtain stock temperature 
effects on the properties of the 
standard ASTM 


test bar samples were molded on 
a 4-0z. Reed-Prentice at various 


molded items, 


All bars were end 
gated and all properties with the 
of Izod impact 
measured parallel to the direction 
of flow. Izod impact was measured 
across the flow. 


temperatures. 


exception were 


The above-named machine was 
chosen because cylinder retention 
time was about 15 min., which 
was felt would represent more 
severe thermal exposure than the 
average met in actual practice 
Also, using this inventory time 
of 15 min. the temperature of the 
melt is almost identical to that of 
the heater settings. Thus, in the 
following discussion the remarks 
on properties will be related to 
the actual stock temperature and 
will refer to material which has 
been exposed to the higher tem- 
perature longer than in the aver- 
age shop. At each temperature, 
the pressure used was the maxi- 
mum allowable without flashing 
the mold. Cycle time was main- 
tained constant, so the variables 
become the polymer properties as 
a function of temperature. 

Since the molecular weight dis- 
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tribution and isotacticity of poly- 
propylene will also affect the 
toughness of the molded item, a 
high isotactic material, a low 
isotactic material, and a high iso- 
tactic material of wide molecular 
weight distribution were run at 
each temperature. Thus, the 
effects of temperature on the 
various levels of isotacticity and 
the effect of temperature on high 
isotactic material with different 
molecular weight distribution, 
were obtained. 


Tensile strength 


Figure 1, right, is a plot of ten- 
sile strength as a function of 
heater or stock temperature. 
Polymer A is a high isotactic, 
wide molecular weight distribu- 
tion polypropylene; Polymer B is 
highly isotactic and has a rela- 
tively narrow molecular weight 
distribution; and Polymer C is a 
low isotactic material with a dis- 
tribution similar to B. It is appar- 
ent that the degree of isotacticity 
has an appreciable effect on ten- 
sile strength; however, the molec- 
ular weight distribution has a 
negligible effect since materials 
A and B follow practically the 
same The variation of 
strength with temperature is the 
same for all three polymers, with 
all exhibiting practically no drop- 
off in tensile strength in going 
from 450 to 650°F. Even at 650°F. 
there is no appreciable loss in ten- 
sile strength. 

It was concluded that the ten- 
sile strength of polypropylene is 
not appreciably affected by the 
heater setting of the machine. 
Also, the degree of isotacticity or 
the molecular weight distribution 
appear to have no effect on this 
response to temperature since all 
three materials show no appreci- 


curve. 


By Howard Robb’ 


able drop-off in tensile strength 
at 650°F. 

The general effect of changing 
mold temperature is also the same 
regardless of the heater setting. 
For the three curves shown in 








TENSILE STRENGTH, PS! 


450. 500 550.600 650 

CYLINDER TEMPERATURE,°F. 
FIG. 1: Tensile strength as 
a function of cylinder or 
stock temperature for three 
different polypropylenes, A: 
high isotactic polymer con- 
tent with broad molecular 
weight distribution; B: high 
isotactic polymer content 
with narrow molecular weight 
distribution; and C: low iso- 
tactic content with narrow 
molecular weight distribu- 
tion similar to B. Tensile 
strength measured parallel 
to mold flow lines. 
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FIG. 2: Tensile elongation as 
a function of cylinder or 
stock temperature for the 
three polypropylenes  de- 
scribed in Fig. 1, above. 
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GEM-LIKE QUALITY IN CADMIUM TONERS & LITHOPONES 


Brilliant color * Unusually permanent * Excellent heat and light resistance * Exceptionally stable to alkali * Non-bleeding 
W rite today for latest information on cadmium 


sulfides, selenides and mercury sulfides. GENERAL COLOR COMPANY 


Consult our special shade-matching service. 24 Avenue B, Newark 5, New Jersey/ Division of H. Kohnstamm & Co., Inc 
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FIG. 3: Izod impact as a 
function of cylinder or stock 
temperature for the three 
polypropylenes described in 
Fig l Impact strength 
measured perpendicular to 
direction of mold flow lines 


Fig. 1 the mold temperature 
employed was 130°F. When the 
mold temperature was raised to 
about 190°F. the tensile strength 
at each heater setting increased 
very slightly. This is due to the 
fact that a hotter mold permits a 
greater degree of crystallization, 
which, in turn, results in a higher 
tensile strength. The colder the 
mold, the less the crystallization, 
and the lower the tensile strength. 

However, it should be empha- 
sized that changing mold temper- 
ature from 60 to 190°F. has only 
a very slight effect on the tensile 
5%). This 


is not to say, however, that under 


strength (less than + 


conditions of extreme orientation, 
particularly in gate areas, mold 
temperature would not be an im- 
factor. 
speaking in 


portant Here we are 
terms of only the 
average tensile strength as such. 

In summary, the effect of both 
cylinder and mold temperature on 
tensile 


strength is slight 


regardless of the degree of isotac- 


very 


ticity or molecular weight distri- 
bution. It is possible to impose 
other molding conditions under 
which this generalization would 
not hold. For example, if a molder 
shortens the cycle to an extent 
that the residence time of the ma- 
terial in the heating cylinder and 
its stock temperature are signifi- 
cantly reduced, the issuing melt 
may not be fully plasticated. 
However, in the range of temper- 
atures studied and with well plas- 
ticated melt, these conclusions ap- 
pear to be valid 


Tensile elongation 

Figure 2, p. 116, shows the effect 
of heater settings on the tensile 
elongation of the materials. Again 
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Polypropylene A is highly isotac- 
tic, and has a relatively wide 
molecular weight distribution. 
Material B is highly isotactic and 
has a narrow molecular weight 
distribution; and Material C is a 
low isotactic material. A striking 
feature of these results is that the 
tensile elongation increases rap- 
idly and by a large amount with 
increases in cylinder or stock 
temperature up to about 575°F. 
For all three polymers an increase 
of 50°F. in temperature results in 
an additional 100% elongation, or 
more. Elongation was found to 
continue this increase to approxi- 
mately 575 to 600°F. and then to 
decrease. However, the decrease, 
even at 650°F., does not lower the 
elongation to the original value; 
the elongation is still at least dou- 
ble what it was at 450°F. This is 
most unusual for any of the 
thermoplastics. 

The tentative explanation is 
that, with increasing temperature, 
a very small percentage of lower 
molecular weight fragments are 
generated. These lower molecular 
weight fragments appear to plas- 
ticize the material and increase 
the ability of the material tc 
elongate and cold flow. The reas- 
on that the gain in elongation 
levels off at 600°F. is the fact that 
the heat stabilizers in the material 
begin to give way rapidly, pro- 
ducing gross thermal 
tion which accounts for severe 


degrada- 


loss in elongation. Two opposing 
mechanisms are at work here. 
The first being the generation of 
small fragments which plasticize 


the material; this requires only a 
very small amount of low molecu- 
lar weight material. The second 
appears to be gross thermal deg- 
radation of the material, which 


reduces the tensile elongation. 
Unlike other thermoplastics, the 
percentage elongation is still far 
above the 450°F. percentage 
elongation even at 650°F. 

The same general trend is ob- 
served with all three materials, 
regardless of the degree of iso- 
tacticity. Note also that the rate 
of increase is about the same for 
all three materials. By comparing 
the curve for Material A with the 
other curves, a higher initial per- 
centage elongation is observed 
for the wider molecular weight 
distribution Polypropylene A than 


for either of the two materials 
which have narrower and about 
equal molecular weight distribu- 
tions. It also appears that poly- 
propylene with broad molecular 
weight distributions will consis- 
tently exhibit higher elongation 
than those with narrow distribu- 
tions over a broad range of mold- 
ing temperature. 

Another point is the fact that 
Materials B and C exhibit about 
the same amount of elongation 
although they have differences in 
degree of isotacticity. Further, the 
effect of molecular weight distri- 
bution or isotacticity on the point 
at which degradation or fall-off 
in elongation begins is also appar- 
ently negligible. 

Also, since the amount of elon- 
gation appears to depend more on 
molecular weight distribution at 
this molecular weight level than 
on isotacticity it would be ex- 
pected that the narrow molecular 
weight distribution polymers 
would peak at somewhat slightly 
higher temperature but at ap- 
proximately the same percentage 
elongation. That is, there is a lim- 
it to the amount of elongation that 
polypropylene will exhibit, re- 
gardless of molecular weight dis- 
tribution or molding temperatures. 

In general, unless one goes to 
extremes, it was found that the 
effect of mold temperature within 
the range studied (60 to 190°F.) 
on elongation is negligible. 


Impact strength 

Figure 3, above, shows the vari- 
ation of Izod impact strength with 
cylinder or stock temperature. 
Again, materials designated A, B, 
and C are as before. The low iso- 
tactic material, C, as would be 
expected, has a higher Izod impact 
value than the higher isotactic, B. 

This is attributed to the differ- 
ences in the degree of crystallinity 
and is the same general trend 
found with other crystalline poly- 
namely, the higher the 
degree of crystallinity the higher 
the tensile strength but the lower 
the impact strength. 

Polypropylene A has a very in- 
teresting Izod impact-cylinder 
temperature profile in that it has 
a higher impact than the narrow 
molecular-weight, low-isotactic 
Material C, and a higher impact 
profile than that of (To page 122) 
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your 
secondary 
plasticizer 
going 
up 
the 
stack 


LOW VOLATILE CHLOROWAX 40 STAYS PUT 


Outstanding low volatility is one of the most important benefits 
Chlorowax 40 can bring to your vinyl compounds. Other 
secondary plasticizers may go “‘up the stack,” but this versatile 
chlorinated paraffin produces unsurpassed “permanence” in 
flexible vinyl plastics . . . gives consistently uniform physical 
characteristics before and after aging. 

Compare the volatility of Chlorowax 40 with other secondary 
plasticizers. 

Flame retardance in the end product is another big Chlorowax 
advantage. It also has water repellence, chemical resistance and 
an extremely low migration rate. Use it as a secondary vinyl 
plasticizer to improve product characteristics, to help speed 
extrusion production, and to reduce costs. 

For information or technical cooperation, write D1aAMonp 
ALKALI Company, 300 Union Commerce Bldg., Cleveland 14,O. 
Manufacturers of Surfex-MM®, Multifex-MM®, Suspenso® and 
plasticizers for the plastics industry. 
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TENITE Polyethylene is now 
available in formulations containing 
a new ultraviolet inhibitor that 
gives them superior resistance 
to sunlight and — 
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@ Exposure tests prove the superior durability of a Owe 


ethylene film, sheet and —— Stabilized with 4 no stabilizer 
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@ The new inhibitor markedly extends the useful life —. 
of polyethylene film for greenhouse glazing...silo, __ a comaus 
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TENITE SALES OFFICES: 

Atlanta, Chicago, Cleveland, Dallas, Dayton, Detroit, Greensboro (N.C.), 
Kansas City (Mo.), Leominster (Mass.), New York City, Philadelphia, 
Rochester (N. Y.), St. Louis, Toronto. 

WEST COAST REPRESENTATIVE: 

Wilson & Geo. Meyer & Company, San Francisco, Los Angeles, Portland 
(Ore.), Seattle. 
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New, specially stabilized Tenite Poly- 
ethylene formulations for extrusion 
into thin, transparent, weather-resist- 
ant film are now available from East- 
man. Incorporated in the resins is a 
new non-pigment ultraviolet inhibi- 
tor developed by Eastman chemists. 

The effectiveness of the inhibitor is 
not impaired by molding or extrusion 
temperatures as high as 600°F. This, 
too, represents an improvement over 
polyethylene formulations stabilized 
with previously available ultraviolet 
inhibitors. 

Film only 5 mils thick, extruded 
from a typical Tenite Polyethylene 
formulation containing the new in- 
hibitor, has withstood two years of 
continuous outdoor weathering with 
little loss of strength. Results of tests 


on the exposed film show that it re- 
tained more of its original properties 
after 24 months’ exposure than film 
of unstabilized polyethylene retained 
after only 12 months’ exposure. 

Specifically, the stabilized film re- 
tained a high degree of original clar- 
ity, and remained smooth, pliable and 
tough. 

The demonstrated superior per- 
formance of the new stabilized resins 
greatly extends the usefulness of 
polyethylene film in such outdoor ep- 
plications as glazing for greenhouses, 
and protective covers for silage, ma- 
chinery and other outdoor-stored 
materials. 

Eastman also supplies a stabilized 
Tenite Polyethylene formulation for 
extrusion of sheet 50 mils or thicker 


as well as for injection molding of 
heavier sections. In weathering tests 
recently completed, 50-mil sheet of 
this material retained 88% of initial 
elongation after three years of out- 
door exposure. Heavier sections (125 
mils), weathered under stress, still 
retained their good appearance after 
five years. Such results indicate that 
polyethylene sheet and molded parts 
can be expected to resist the elements 
two to three times as long as was 
previously possible. 

For further information on Tenite 
Polyethylene formulations stabilized 
with the new ultraviolet inhibitor, con- 
tact any of the Tenite sales offices, or 
write EASTMAN CHEMICAL PRODUCTS, 
Inc., subsidiary of Eastman Kodak 
Company, Kincsport, TENNESSEE. 


WEATHERABILITY OF STRESSED TENITE POLYETHYLENE 


Unexposed Samples 


Exposed Samples 


Pictures are better than words! 


Here is an unretouched photograph showing a test rack of stressed molded 
specimens after 5 years of continuous exposure in Tennessee. Specimens were 
125 mils thick and were molded from a typical base formulation of Tenite 
Polyethylene. The photograph forcefully illustrates the effectiveness of 
Eastman’s new ultraviolet stabilizer. 
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the high-isotactic, narrow molec- 
ular-weight distribution, Mate- 
rial B. This is in line with what 
has been found with respect to in- 
creasing elongation with wider 
molecular weight distribution. 

It has been discovered that the 
toughness for any given material 
usually varies as the product of 
the tensile strength and elonga- 
tion. Thus, since in this case the 
tensile strength is fairly constant 
regardless of the molecular weight 
distribution, and the percentage 
elongation with the 
molecular weight distribution, it 
is only natural that the Izod im- 
pact value would also increase 
with increasing molecular weight 
distribution. 

Thus, by increasing the width 
of the molecular weight distribu- 
tion of the high-isotactic material 
one can obtain the toughness that 
is characteristic of the low-iso- 
tactic material. At the same time, 
one can retain the tensile strength, 
hardness and flexural stiffness of 
the high-isotactic or high-crystal- 
line material. The variation in 
impact strength with stock tem- 
perature for all three materials is 
essentially identical in that none 
shows any appreciable or signifi- 
cant change in the range of 450 to 
650°F. As with tensile strength, 
the toughness of polypropylene 


increases 


appears to be unimpaired over a 
considerable range of molding 
This indicates that 
polypropylene gives the molder 
greater freedom to change mold- 
ing conditions without damaging 
the part’s toughness than is com- 
monly found with many other 
polymers. However, this does not 
imply that such problems as gate 
brittleness, loss of 
through 


conditions. 


properties 
degradation, or other 
molding problems can 
not be encountered with polypro- 
pylene; merely that there is gen- 
erally a greater degree of molding 
latitude with polypropylene than 
with other thermoplastics. 


common 


The Izod impact values were 
obtained on samples made with 
the mold at 130°F. Increasing the 
from 130 to 
190°F. has a negligible effect on 
the Izod impact value which is 
consistent with the results upon 
the other properties. Thus, Izod 
impact is relatively insensitive to 


mold temperature 


any changes in the molding con- 
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ditions, as compared to the other 
thermoplastics. 

Since it is well known that the 
actual toughness of the molded 
part does not always correlate 
with test specimen values for Izod 
impact, elongation, or tensile 
strength, a further evaluation was 
made in which tumblers (Fig. 4, 
below) were molded at various 
cylinder temperatures and sub- 
jected to the ball-drop impact test. 
The ball-drop test involved drop- 
ping the ball on the bottom of the 
cup, which was sprue gated in the 
center of the bottom. Cracking 
patterns were too randomized to 
indicate orientation, due to the 
absence of any significant trend 
in the cracking pattern. As 
before, a constant cycle time and 
maximum pressure consistent 
without flashing were used. An 
attempt was made also to main- 
tain material retention time in 
the cylinder at 15 min., as was 
used in molding the test bars. 

Based on the test bar results 
one might conclude that the opti- 
mum combination of cycle and 
molded part quality would be 
obtained at the higher heater set- 
tings. As indicated in Table I, 
below, this was not the case; the 
maximum ball-drop impact resis- 
tance was obtained at about 
500°F., not at 600°F. 

However, the trend observed in 
the ball-drop impact resistance 
was generally the same as in the 
elongation results for test bars. 
A low value of ball-drop impact 
resistance is obtained at a heater 
setting of 400°F.; a considerably 
higher value is obtained at 500°F. 
and a decrease is obtained at a 
heater setting of 600°F. But the 
maximum value was not obtained 





Table 1: Ball drop impact vs. 
heater settings 





Heater settings 


Ball drop 
F in. 

400 9 

500 24 


600 15 


Note: 1) Testing temperature, 73°F. 2) 
Drop height is inches required for 12-lb 
ball to produce at least one break out of 
five specimens but not breaks in all 
specimens 





at the same temperature as that 
on the elongation test bar. The in- 
dication is that the relationships 
between physical properties and 
molding conditions obtained on 
a test bar mold are not exactly 
translatable to molds for other 
parts. Obviously, changes in the 
geometry of the part will affect 
the final properties of the part as 
much as other molding machine 
settings or parameters. But the 
results on the test bar are useful 
in establishing patterns of mold- 
ing behavior. 

For this tumbler mold it would 
appear that the optimum fabrica- 
tion temperature would be in a 
stock temperature range of 
approximately 500 to 525°F. The 
effects of going up to a stock tem- 
perature of 600°F. are quite pro- 
nounced and follow the same 
trends as the test bars. 


Orientation 

The normal question arises as to 
whether or not the variation in 
the toughness of the material with 
heater settings was due to orien- 
tation. The density of cuttings 
from samples molded at various 
temperatures was measured in a 
density gradient column. 

It would normally be expected 
that any change in orientation 
which would produce such a dras- 
tic change in the properties would 
produce at least a measurable 
effect on the density of the 
material in the molded item. The 
results of measurements in the 
density gradient column _indi- 
cated that the density of the cut- 
tings from all the materials, and 
from the same spot on each object, 
were identical. If density is an 
adequate measure (To page 218) 


FIG. 4: Tumbler used in 
ball-drop impact tests. Part 
was center gated in the bot- 
tom and ball was dropped in 
this area. 
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LEMBO TURRET CENTERWIND 


WITH NEW VARIABLE TENSION CONTROLLER 


From beginning to end of every run, sensitive control may be set for all winding conditions 
... from soft, pliable rolls to rolls as hard as desired. The Lembo Turret Centerwind fits all 60” and 
80” installations processing extensible films, polyethylene, vinyl, tissue paper, foil, coated fabrics, 
textiles, etc. Equipped, too, with air-inflated, center tube wind up shafts and cut-off knife. 
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Optical gaging—a valuable tool 


How a molder’s use of the optical comparator saves time 


and money in the inspection of precision parts 


Like so many custom molders 
of precision industrial parts, we 
at Auburn Plastics are constantly 
faced with the problem of work- 
ing to close tolerances and meet- 
ing the high quality requirements 
of our customers. In such work 
a highly accurate system of qual- 
ity control and inspection is man- 
datory to avoid the shipment 
of defective parts resulting in 
costly rejects and customer re- 
turns. As the needs for increased 
inspection grew with our preci- 
sion molding business, it became 
apparent that the limitations of 
mechanical gages and measuring 
devices were creating a number 
of inspection problems as_ the 
complexity and quantity of our 
parts increased. 

In our investigation to find a 
quicker and more accurate in- 
spection tool we decided to in- 
stall an optical comparator to be 
used for measuring variables in 
our products. 

To our knowledge, we were first 
in the plastics industry to use 
such an instrument in a custom 
molding operation. As we made 
increasing use of the optical com- 
parator we have become con- 
vinced of the value of this instru- 
ment to the custom molder. Its 
use has reduced our manufactur- 
ing costs, reduced our-rejects and 
generally aided our entire custom 
molding operation. 


What is it? 

For those readers who are not 
familiar with the optical compar- 
brief description is in 
order. In short, it is nothing more 
than a specially modified picture 
projector similar to a home slide 
viewer. A cutaway of the projec- 
tor is shown in Fig. 1, right. In- 
stead of using a transparency, the 
surface of the part or a shadow of 
the outline of the part is pro- 
jected through a calibrated lens 


ator a 
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system onto a ground-glass view- 
ing screen. 

Several calibrated lens sys- 
tems can be employed which mag- 
nify and reproduce the image on 
the screen in an exact and pro- 
portionate ratio to the actual size 
of the part. 

The screen is usually marked 
with gage lines and cross hairs 
and the entire screen can be ro- 
tated within a calibrated ring 
(protractor) to position the cross 
hairs and lines at any desired 
angle with the vertical. Inter- 
changeable screen faces with 
various gage markings can also 
be used, as shown in Fig. 1. 

The instrument is also provided 
with a precision movable table 
which can move vertically or lat- 
erally and from front to back by 


By Joseph D. Portello® 


a small amount for focussing pur- 
poses. The table is moved by 
vernier handwheels calibrated in 
inches. As can also be seen in Fig. 
1, light sources are so placed that 
either the surface of the part or a 
silhouette of the part can be pro- 
jected on the screen. 


How it is used 


The comparator can be used in 
two basic ways; first, for the 
direct measurement of linear 
dimensions and angles; and sec- 
ond, for the comparison of part 
configurations and dimensions 
with calibrated gage charts and 
marks. 

Direct measurement of a linear 
dimension is illustrated in Fig. 2, 
right. A flat part is mounted on 
the movable table perpendicular 


FIG. 1: Schematic cut-away view of the optical compa- 
rator showing lens system, movable table, and viewing 
screen. Part is placed in path of colored light beam 
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OPTICAL COMPARATOR is being used to check concentricity 
and center location of hole in molded plastic part. Note that 
center of hole is not on part itself and would be difficult to ac- 
curately locate for measurement of radii with mechanical tools 


to the light rays and focussed. One 
end of the image of the dimension 
to be measured is then moved on 
the screen (by moving the mova- 
ble table with the part) to coin- 
cide with the vertical cross hair 
on the screen as shown in Fig. 2a. 
The reading on the calibrated 
table handwheel is then noted. 
Next the table is moved so the 
image of the other dimension 
limit coincides with the vertical 
reference line on the screen. (See 
Fig. 2b.) The handwheel is read 
again and the difference between 
the final and initial reading is the 
distance between the two points 
on the part. 

On some parts a linear dimen- 
sion such as this could have been 
read with a micrometer. However, 
note that the application of a mi- 
crometer to the particular part 
dimension shown in Fig. 2 would 
have been difficult because of the 
sloping end of the dimension at 
the right. With the optical com- 
parator this sloping edge pre- 
sented no problem. In addition, 
the magnification of the compara- 
tor allowed a more precise meas- 
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urement of the part as well as 
presenting a large area for view- 
ing which also shows up irregu- 
larities, burrs, or other defects 
that may .affect the part dimen- 
sion. By using the proper lens 
system, such direct linear meas- 
urements can be made with an 
accuracy of +0.0001 inch. 

Fig. 3, p. 126, illustrates the di- 


rect measurement of an angle. 
Here the cross hairs are first in- 
dexed on the horizontal dimen- 
sion as shown in Fig. 3a and the 
outside protractor rim of the 
screen is indexed. Next the cross 
hairs and screen are rotated to in- 
dex on the inclined side of the 
part as shown in Fig. 3b. The pro- 
tractor around the periphery of 
the screen is then read to obtain 
the included angle between the 
initial and final reading of the 
screen adjustment. By adjusting 
the position of the movable table 
to properly position the part on 
the screen, all angles on the part 
can be quickly and accurately 
checked without any readjust- 
ment of the part-holding fixtures. 

The complete inspection of all 
part dimensions can be done si- 
multaneously by the second tech- 
nique used with the comparator. 
In this technique, the image of the 
part dimensions to be inspected is 
compared with various gage charts 
which can be _ interchangeably 
mounted on the face of the screen. 
An illustration of this technique is 
shown in Fig. 4, p. 126. Here the 
teeth of a molded gear are checked 
for tolerance agreement against a 
gage chart specifically prepared 
for this gear. The gage chart of the 
gear shows two outlines of the 
gear teeth; one outline defining 
the maximum limit; the other 
outline, the minimum limit. 

Note that all gear teeth are 
checked, and checked simultane- 
ously as well as rapidly. With the 
proper statistical sampling tech- 
nique, a lot of molded gears can 


FIG. 2: Two diagrammatic views of comparator screen showing 
method of measuring linear dimension with comparator: a) part 
dimension image is indexed on screen by adjusting movable table; 
b) other end of dimension image is moved onto vertical cross line 
by movable table. Dimension is difference between readings. Di- 
mension A is being measured below. 
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FIG. 3: Measuring an angle using the optical comparator: a) cross 
hairs are positioned at angle’s apex with horizontal cross hair co- 
incident with one side of angle; b) screen is rotated to place hori- 
zontal cross hair coincident with other side of angle. Difference in 
readings on protractor periphery of screen is included angle 


be checked for conformance 
quickly and without the use of 
special gages. Note also that, in 
addition to indicating in and out 
tolerance of teeth on the gear, the 
image also displays the character 
and amount of the deviation as 
well as other irregularities. 

The gage charts are made to an 
exact, appropriate scale and are as 
easy to prepare as the original 
blueprints for the part. One big 
advantage of using these charts is 
that duplicates are easily and 
accurately made photographically 
from a_ single tracing. 
Thus, when a gage chart shows 
wear, a perfect, exact copy can be 
made for further use. This is not 
as readily done with mechanical 
gages, which will vary slightly 
from gage to gage because they 
must each be machined separately 


master 


working from a drawing to gage 
maker’s tolerances. 

Using the gage tool charts, in- 
side diameter 
checked for 


outside diameters and dimensions 


of holes can be 
concentricity with 
measured from reference points 
blueprint can also be 
checked easily and accurately. In- 
terference and proper fit of sub- 
assemblies can also be checked on 
precision tool chart. 


on the 


Molding shop applications 


Our use of the optical compara- 


tor at Auburn starts with the 
mold to make the parts. In this 
respect, the comparator is often 
used to check die conformance, 
pins, and other 
mold components. As production 


threaded core 
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jobs go into the mold sampling 
phase, we use the comparator to 
check and correlate the differ- 
ences between mold and the plas- 
tic castings produced from the 
mold under variable operating 
conditions. The optical compara- 
tor is especially useful here when 
irregularities in shrinkage are 
evident due to varying thickness 
of the part. At this mold 
sampling stage the information 
from the comparator is valuable 
in indicating what mold changes 
are necessary to bring the molding 
into agreement with the part re- 
quirements. In addition, the 
image produced on the compara- 
tor screen can be photographed 
and we can send duplicate photos 
of our preliminary parts inspec- 
tion results to the customer and 
all other interested parties for 
comments and acceptance. 

After a part, which requires 
strict quality control, goes into 
production, a statistical sampling 
technique in combination with 
the use of gage charts in the 
comparator is used to check the 
current production to keep the 
parts within the required speci- 
fications. We feel the use of the 
optical comparator has resulted in 
a significant reduction in the 
number of rejects and customer 
returns. 

The comparator has also been 
useful in checking parts and tools 
for various auxiliary operations 
in our custom molding plant. For 
example, hot-stamp printing 
plates are checked for design con- 
formance and proper location of 


letters and decorations by means 
of the surface-viewing feature of 
the comparator. 


How much saved? 


All variables considered, it is 
practically impossible to tell ex- 
actly how much we save in dol- 
lars and cents by the use of optical 
gaging in comparison to other in- 
spection methods. Our company 
produces a wide variety of com- 
ponent parts for various manufac- 
turers by compression, transfer, 
injection, extrusion, and rotary 
molding. Formerly many mechan- 
ical gages were needed to make 
necessary quality control checks. 
Our optical projector has elimi- 
nated the expense of buying such 
gages—amounting in one instance 
to a savings of $5000. We feel we 
can submit lower bids because of 
savings permitted by optical gag- 
ing. These savings are realized by 
considering many factors. 

Time, including set-up time, is 
a very important factor in inspec- 
tion cost. Inspection time is de- 
termined by number and nature of 
dimensions checked. On a simple 
part where there is little set-up, 
and few dimensions to be checked, 
optical gaging is only a little 
faster than mechanical gaging. 
But as complexity of the part 
grows we find optical gaging com- 
ing out well ahead, because once 
a part is staged in position on a 
projector it often need not be re- 
handled and all necessary dimen- 
sions can be read at a glance on 
a screen. In contrast, mechanical 
inspec- (To page 223) 





FIG. 4: Illustration of the use 
of gage chart in checking 
gear teeth configurations 
and tolerances. Dotted lines 
on chart show allowable 
minimum and maximum di- 
mensions of gear teeth. 
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OIL TOOLS BY THE BYRON JACKSON DIVISION 
of Borg-Warner—at work in every oil field from the Middle 
East to our West Coast—include hooks, links, elevators, 
tongs and power tools to handle drilling pipe reaching as 
much as five miles into the earth and weighing up to one 
million pounds. Called “Red Iron” by oil crews, these BJ 
tools are part of the basic equipment on almost every drilling 
rig. In the background are cementing trucks, including a 
high-pressure pumping truck and special bulk cement unit 
members of the familiar blue-and-yellow fleet of BU Service 
that provides technical field services 
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BY BORG-WARNER 


Among the 7 Hats of Borg-Warner 
—a helmet to symbolize our contributions 
to the oil, steei and chemical industries 


Without the tools and techniques of man, our 
country’s huge reservoir of oil would remain un- 
tapped today. How valuable would a deposit of iron 
ore be without men and machines to make steel? 
Not even Nature herself can equal the qualities of 
such modern synthetic materials as plastics. 

Partner to the growth and progress in oil, steel and 
chemicals are many of the divisions and subsidiary 
companies of Borg-Warner Corporation. B-W’s 
Byron Jackson Division, for example, has long been 
the pacemaker in special tools required to drill oil 
wells which must probe miles below the earth’s 
surface. BJ Service crews and equipment provide the 
cementing and treating techniques which keep these 
wells healthfully productive .. . and BJ centrifugal 
pumps supply the pulsing power for pipelines, refin- 
ery, chemical and metal-making processes. 

Three B-W divisions—Ingersoll Steel, Calumet 
Steel and Franklin Steel—produce such quality 
specialty steels as stainless, alloy, tool and saw steels 
and bar mill products. Marbon Chemical Division 
is responsible for the creation of Cycolac®, the 
Borg-Warner plastic whose balance of properties 
make it truly unique, along with reinforcing resins 
and rubber-to-metal adhesives for the rubber industry 
and synthetic resins for the paint industry. 

The years ahead promise a growing need for oil, 
steel and chemicals—and promise, too, even greater 
service to these industries by Borg-Warner. 


The 7 Hats of Borg-Warner .. . (top) national 
detense; oil, steel and chemicals; (middie row) 
agriculture; industrial machinery; aviation; (bot- 
tom) the automotive industry; home equipment 


BORG-WARNER. 


BETTER PRODUCTS 
THROUGH CREATIVE RESEARCH AND ENGINEERING 


Borg-Warner Corporation * 200 South Michigan Avenue « Chicago 4, Illinois 
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PUMPS BUILT BY BYRON JACKSON are equally at home handling hot 
oil at 800° refinery temperatures (as shown above) or in feeding low-temperature 
liquid oxygen( — 320° F.) to a modern steel furnace. Serving almost every phase of 
the oil, steel and chemical industries, BJ pumps transport essential fluids 
provide water under pressure for cleaning, cooling and secondary oil recovery 
push petroleum products through thousands of miles of pipeline “arteries.” 


STAINLESS STEEL, solid and clad STEEL BARS AND SHAPES 


—processed for exceptional forming 
abilittes—is just one of the steels 
made by Ingersoll Steel. A modern 
specialty mill, Ingersoll is geared to 
meet customers’ analysis, size, gauge, 
finish “specs” -—exactly, economically. 


rolled by Calumet and Franklin Steel 
Divisions meet exacting specifications 
of the construction, farm equipment, 
material handling and automotive in- 
dustries. Other steel products: fence 
posts, tubing, special-use sections. 


“BETTER IN MORE WAYS THAN ANY OTHER PLASTIC" sums up 
why hundreds of consumer and industrial products use Cycolac —the tough, 
hard, rigid ABS plastic developed and produced by B-W's Marbon Chemical 
Division. Familiar products easily and economically molded from colorful 
Cycolac pellets include (left to right) portable cooler, safety heimet, transistor 
radio case, portable mixer housing, telephone, typewriter housing, luggage. 


WHAT BORG-WARNER MEANS TO YOU! 


By making parts and materials that go into a great number and variety 
of finished products, Borg-Warner influences the activities of the 
American family. On a fall afternoon, helmets that protect football 
players might well be molded of Cycolac. Auto fuel that transports 
spectators to the site of the game is very likely refined with the help 
of Byron Jackson pumps. And, without a doubt, the car itself contains 
parts made by any one of many B-W divisions. Wherever you live, 
work, play or travel, Borg-Warner touches your life importantly every day. 
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The Second Stage Injector was designed to increase the effective 
operation of any Impco Injection Molding Machine now in service. It 
is also now available as standard equipment on new Impco machines. 
Its use gives you: 


e Raw material savings e Increased mold area 
@ Increased capacity e Simplified nylon molding 
e Reduced molding pressures @ Fewer rejects 

Ask for Bulletin P-127 for more information. 
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TECHNICAL SECTION 


MATERIALS a PROPERTIES 7 TESTING METHODS AND 


Behavior of plastics 


in re-entry environments 


By Donald L. Schmidt' 





The unique behavior of plastics in very high temperature environments pro- 
vides a simple and reliable means for the thermal shielding of hypersonic 
re-entry vehicles. Extreme temperatures and aerodynamic heating associ- 
ated with these vehicles are accommodated with ease by a phenomenal heat 
and mass transfer process known as ablation. 

The ablation of plastics is a complex, energy dissipative process in which 
surface material is degraded and removed. In this, Part I of a two-part 
article, important physico-chemical aspects of this process are described 
which show that ablative performance depends critically upon certain ma- 
terial and environmental variables. Part II, to be published next month, will 
consider the thermal parameters which indicate that ablating materials ab- 
sorb and dissipate heat by several modes: mass transfer in the boundary 
layer, radiative transport, phase transitions, chemical reactions, convection 
in the liquid layer, and internal conduction and storage by the solid material. 

This analysis of ablation provides a basic understanding of the behavior 
of plastics in severe aerothermochemical environments and guidelines useful 
in the selection and optimization of plastics intended for thermal protective 
systems of missile and satellite re-entry vehicles. 





A. missile nose cones and sat- 
ellite vehicles re-enter the at- 
mosphere, they encounter severe 
aerodynamic heating. This condi- 
tion arises primarily from adia- 
batic compression of air molecules 
ahead of the vehicle and viscous 
dissipation of kinetic energy into 
thermal energy. Heat thus is con- 
tinually generated in a thin “fluid 
boundary layer” surrounding the 
frontal area of the vehicle. The 
temperature and enthalpy (heat 


9000 to 12,000° F. are encountered 
by present re-entry vehicles (1).! 
Similarly, the air enthalpy in the 
forward stagnation region of re- 
entry vehicles may exceed 14,000 
B.t.u./Ib. The highest enthalpies 
are associated with vehicles re- 
entering the atmosphere at orbi- 
tal velocities. This is illustrated 
in Fig. 1, right, which presents 
several altitude-velocity trajec- 
tories for representative vehicles. 

Aerodynamic heating of re- 
vehicles 


INSTRUMENTATION 


. STANDARDS . CHEMISTRY 


bols), entry and flight path 
angles, velocity, altitude, and lift 
and drag forces (2). Heating is 
most intense in the stagnation 
region and at the sonic point of 
flow, with large variation in inci- 
dent flux over the remaining ex- 
ternal surface. 

For the stagnation region of a 
vehicle, the heat transfer rate 
can be conveniently approxi- 
mated by a simple correlation 
formula derived by Detra, Kemp, 
and Riddell (3). This is shown 
in Fig. 2, p. 133, which is a plot 
of stagnation point heat transfer 
rate from a laminar boundary 
layer to a vehicle of 1-ft. radius. 
Results are given for various 
flight velocities and altitudes. 

During re-entry, heat is trans- 
ferred from the high temperature 
environment to the vehicle by 
convection, conduction, and ra- 
diation. A portion of the incident 
flux is absorbed by the surface 
material and the remainder is 


Stagnation enthalpy, 1000 Bt.u./Ib 
{ 2 4 6 8 101214 
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content) of the boundary layer 
may rise to very high numerical 
values. For example, air stagna- 
tion temperatures in the order of 
~ * Reg. U. S. Pat. Off. 

+ Nonmetallic Materials Laboratory, 
Materials Central, Wright Air Develop- 
ment Division, Air Research and Devel- 
om Command, United States Air 

ree 


Oo e 
1 Numbers in parentheses denote refer- 
ences at the end of the article, p. 140. 
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entry increases with 
both flight velocity and air den- 
sity. Thus it is most intense when 
a high velocity is allowed to per- 
sist into the lower atmospheric 
medium. The rate of heating var- 
ies as functions of the vehicle 
ballistic parameter W/CvA (see 
Table I, p. 132, for key to sym- 
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FIG. 1: Representative re- 
entry trajectories for various 
flight vehicles. 





conducted into the substrate. 
When the aerodynamic heating 
becomes appreciable and the 
ability of the material to absorb 
and conduct heat internally is 
exceeded, the surface temperature 
rises quickly until pyrolysis, melt- 
ing, vaporization, or sublimation 
occurs. As a consequence of in- 
tense re-entry heating, it is nec- 
essary to employ a thermal pro- 
tective material in order to shield 
the vehicle structure and the in- 
ternal components from hyper- 
thermal damage. 

Essentially four methods of 
thermal protection have been ex- 
tensively investigated as means 
for shielding re-entry vehicles 
during transient hypersonic flight 
(4-10). These methods involve 
(1) solid heat sinks, (2) transpi- 
ration and film cooling, (3) ra- 
diant cooling, and (4) ablative 


cooling. From theoretical and 
experimental work conducted, it 
appears that each heat protective 
system is most efficient, on a 
weight basis, for specific thermal 
environments. 

Solid heat sinks accommodate 
higher rates of heating, but a 
large mass of material is required 
to store the incident thermal flux 
and the heating rate must not ex- 
ceed the ability of the material 
to conduct heat internally from 
the surface. 

Transpiration and film cooling 
systems are very efficient for a 
wide range of hyperthermal en- 
vironments, but they have not 
been used because of their in- 
herent complexity and question- 
able reliability. 

Radiant cooling is optimum for 
long time exposures, but the 
aerodynamic heating rate must 


be maintained at a relatively low 
value. At this time, radiation- 
cooled structures are limited to 
maximum surface temperatures 
of 1800° F. 

Ablative cooling systems, how- 
ever, have been used extensively 
and quite successfully to protect 
ballistic re-entry vehicles for 
transitory periods 
aerodynamic heating. 


of extreme 


Plastics protective properties 


Plastics as a class of ablative 
materials exhibit remarkable 
duration in transient hyperther- 
mal environments. These mate- 
rials have numerous advantages 
that can be used effectively in the 
design of thermal protective sys- 
tems, namely: 

1) High heat absorption and 
dissipation per unit mass ex- 
pended, which ranges from sev- 





Table 1: List of symbols 





Symbol Definition 
A Frontal area, ft. 
Cp Drag coefficient 
C, Material specific heat, 
B.t.u./Ib.-°F. 
Exponential value 
Fraction of ablated material 
that vaporizes 
Gravitational acceleration, 
32.2 ft./sec.” 
Energy absorbed or liber- 


ated, B.t.u./lb. 


Enthalpy (heat content), 


B.t.u./lb. 
Effective heat 
B.t.u./Ib 


of ablation, 


Thermochemical heat of 
ablation, B.t.u./Ib. 
Enthalpy 


potential across 


boundry layer, with no 
H.), 


vapor injection (H 
B.t.u./Ib. 


Joule’s constant or mechan- 
ical equivalent of 
778.2 ft.-lb./B.t.u 


heat, 


Thermal conductivity, 


B.t.u.-ft./ft.-sec —°F 


Mass ablative rate 


(—onVw), lb./ft.2-sec 
Mean molecular weight 


Transpiration number 


Symbol Definition 
q Heat transfer rate, 
B.t.u./ft.*-sec. 
R Vehicle nose radius, ft. 
Unit of time, sec. 
Temperature, °F. 


Difference temperature 
(Tw-T»), °F. 


Flight velocity, ft./sec. 


Velocity of surface reces- 
sion, ft./sec. 


Weight, Ib. 


Coordinate normal to the 
surface, ft. 


Transpiration factor 
Gas phase 

Liquid phase 

Solid state 


Thermal diffusivity 
(k/C, ov), ft.*/sec. 

Emissivity 

Thermal layer thickness 
(—k C, Vw Ov), ft. 

Density, lb./ft.* 


Stefan-Boltzmann constant, 


481 x 10°“ B.t.u./ft.*-sec. 
(°Rankine)* 


Transpiration factor 
\ Difference value 
— Approximate value 
Sub- 
scripts 
a Undissociated air 


Definition 
Intact nonheated material 
Chemical reaction 


Energy storage rate in the 
solid body, B.t.u./ft.*-sec. 


Cold-wall value 
Depolymerization 
Fusion or melting value 
Injected gaseous species 


Interface value, with mass 
transfer but no combus- 
tion 

Laminar flow 

Heat of physical change 


Non-ablating value at abla- 
tive temperature 


Radiant emission rate, 
B.t.u./ft.*-sec. 


Stagnation point conditions 
Steady-state value 


Standard velocity, 26,000 
ft./sec. 


Turbulent flow 

Boundary layer cooling by 
gaseous injection 

Solid-gas or liquid-gas in- 
terface 

Air density at standard 
conditions, 0.0804 lb./ft.* 


20 Free stream conditions 
Super- ahead of shock wave 
script 

n Transpiration coefficient 
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eral hundred to several thousand 
B.t.u./Ib. of ablative material. 

2) Excellent thermal insulation, 
which eliminates or reduces the 
need for an additional internal 
cooling system. 

3) Useful performance in a 
wide variety of hyperthermal en- 
vironments. 

4) Automatic temperature con- 
trol of surface by self-regulating 
ablative degradation. 

5) Light weight. 

6) Increase in efficiency with 
the severity of the thermal en- 
vironment. 

7) Tailored performance by 
varying the individual material 
components and construction. 

8) Design simplicity and ease 
of fabrication. 

9) Low cost and non-strategic. 

The inherent limitations of plas- 
tics in thermal protective systems 
are essentially threefold: 

1) The loss of surface mate- 
rial and attendant dimensional 
changes during ablation must be 
predicted and incorporated into 
the design. 

2) Service life is greatly time- 
dependent. Present uses are for 
transitory periods of several min- 
utes or less at very high tem- 
peratures and heating. 

3) Thermal efficiency and in- 
sulative value are generally low- 
ered by combined conditions of 
low incident flux and long-time 
heating. 


Ablation of plastics 

The unique behavior of plastics 
in very high temperature en- 
vironments is attributed to the 
automatic surface-temperature 
control and heat-shielding mech- 
anism which is brought about by 
sacrificial loss of material. This 
process is commonly known as 
“ablation,” and it occurs with the 
expenditure and dissipation of a 
vast amount of thermal energy. 

The important physico-chemi- 
cal aspects of ablation of plastics 
are illustrated in Fig. 3, p. 137, 
with a glass-fiber-reinforced phe- 
nolic resin serving as the ablat- 
ing model. 

Initially, the material acts as a 
heat sink. All the energy ab- 
sorbed at the surface is conducted 
into the substrate and stored by 
the effective heat capacity. Heat 
penetration proceeds at a low 
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rate however, due to the charac- 
teristic low thermal diffusivity ol 
a plastic material. Consequently, 
the surface temperature rises 
rapidly until thermal degradation 
begins in some form. Organic 
components of the ablating mate- 
rial are depolymerized or pyro- 
lyzed into various gaseous prod- 
ucts, such as methane, ethylene, 
hydrogen, acetylene, and other 
hydrocarbon fragments. These 
species are forcibly injected into 
the adjacent boundary layer and 
continually envelop the surface 
in a layer of “relatively cool” 
gases. As a result, the initial tem- 
perature and velocity gradient in 
the boundary layer are altered in 
a beneficial manner. 

Thermal degradation of the or- 
ganic material may also take 
place with the formation of a 
porous carbonaceous’ material 
(char). If conditions are suitable, 
this char will be retained on the 
surface for a transitory period. 
Meanwhile, its refractory nature 
serves to protect the remaining 
plastic substrate from the high 
temperature environment. 

As the thermally unstable or- 
ganic components are vaporized, 
the surface recedes and the inor- 
ganic fibers are exposed to the 
hot gas stream. Melting then oc- 
curs at the surface in the form 
of liquid droplets, irregular glob- 
ules, or a thin film. A fraction 
of this melt vaporizes and the re- 
mainder flows along the body un- 
der the influence of the external 
pressure and shear forces of the 
gas stream. Molten material may 
resolidify on the downstream 
portion of the body where the 
heating is less intense, thus in- 
troducing first-order changes in 
body geometry (11). 


Performance criteria 

The performance of an abla- 
tive material is generally meas- 
ured in terms of its thermal ef- 
ficiency, insulative value, and 
linear erosion. Various heat of 
ablation values are used as the 
criterion of material efficiency. 
Thermal insulation is determined 
by the thickness of material re- 
quired to maintain a_ specified 
temperature at a given position 
in the substrate. Thermal-me- 
chanical-chemical erosion of 
ablating plastics is measured in 
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FIG. 2: Stagnation point 


heat flux versus flight ve- 
locity and altitude. 


terms of the velocity of surface 
recession. 

Heat of ablation: The first per- 
formance criterion is the heat of 
ablation value, which collectively 
expresses the ability of a material 
to absorb and dissipate thermal 
energy per unit mass expended. 
Effective heat of ablation is the 
most commonly used ablative per- 
formance value, and it is usually 
determiued at quasi-steady state 
and stagnation point conditions. 

The Herr value expresses the 
relation between the _ incident 
heating rate to a non-ablating 
calorimeter and the rate of total 
mass loss. The calorimeter ap- 
parently has the same tempera- 
ture, emissivity, and catalytic ef- 
ficiency as the ablating material 
being considered. In equation: 


Eq. 1 


Hey = % 
m 


where 
H, — Hy 
Go = dew ( H, ) Eq. 2 


m ~ pp Vw Eq. 3 

In Equations 1, 2, and 3, 

Here = effective heat of abla- 
tion 

qo = surface heating rate to 
non-ablating calorimeter 

= mass rate of ablation 

Gew = initial surface heating 
rate 

H. = free stream gas enthalpy 

Hw = gas enthalpy at ablative 
surface temperature 

fp» = density of intact material 

Vw = velocity of surface reces- 
sion (linear ablative rate). 

The thermal efficiency of an 
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ablative material may also be ex- 
pressed in terms of a thermo- 
chemical heat of ablation value 
H.::, which is independent of the 
incident heating rate and surface 
radiation effects. This value is 
closely approximated by: 


an~2 = + .. Hay (1 — Gr/do) Eq. 4 


where qr is the radiant emission 
rate from the ablating surface. 
There is a small error due to in- 
herent difficulty in separating all 
radiation effects from the heat of 
ablation value (12-14). 

Thermochemical heat of abla- 
tion values for typical ablative 
materials are shown in Fig. 4, p. 
137. Values are reported as a 
function of increasing enthalpy 
potential across a laminar bound- 
ary layer. 

Once the material heat of abla- 
tion value has been determined as 
a function of appropriate environ- 
mental conditions, it may be used 
by designers to predict the mass 


loss of material from any surface 
position on the re-entering ve- 
hicle. This is accomplished by di- 
viding the aerodynamic heating 
rate corresponding to each given 
altitude (pressure)-velocity (en- 
thalpy) point on the re-entry 
trajectory by its corresponding 
heat of ablation value. Total mass 
ablation is then obtained by in- 
tegrating the mass loss over the 
entire vehicle re-entry trajec- 
tory. This method of analysis is 
applicable to ablative materials 
that respond quickly to the hyper- 
thermal environment in which 
transient heating effects are con- 
sidered negligible. 

Thermal insulation: The second 
ablative performance parameter 
concerns the ability of the sur- 
face material to insulate ther- 
mally the substrate during hyper- 
thermal exposure. A measure of 
the insulation index is obtained 
by determining the thermal gra- 
dient in the ablating material. 
This is accomplished experimen- 
tally by placing thermocouples at 
known distances beneath the sur- 





Table Wi: Ablative performance trends with variation in plastics 


components* (17) 





Reinforcement 
material 


Resin 


Amount 


Thermal 
efficiency 


Weight 
loss 





Phenolic Nylon 


fabric 


Phenolic Asbestos 


mat 


Phenolic Glass 


fabric 


Phenolic Silica 


fabric 


Glass 
fabric 


Melamine 


Melamine Silica 


fabric 


Glass 
fabric 


Silicone 


Silica 
fabric 


Silicone 


A 
To 


40 
55 
70 


40 
55 


40 
55 
70 


40 
55 
70 


40 
55 
70 


55 
70 


70 
55 


55 
70 


B.t.u./lb. 10* lb. 
7,200 
7,600 
6,400 


5.66 
5.38 
6.37 


5,600 
5,500 


7.27 
7.45 


6,000 
5,800 
4,900 


6.90 
7.01 


7,000 
7,800 
7,900 


5.84 
5.29 
5.18 


3,800 
3,900 
4,600 


10.89 
10.54 
8.84 


6,900 
7,900 


5.91 
5.18 


6,000 


6.79 


Delaminated 
Delaminated 


«Test conditions: Test facility: 80 kw. arc plasma jet; Test atmosphere: Argon; 


Initial heat flux: 750 B.t.u./ft.*-sec.; ay 


Orientation of reinforcement: Parallel 


ure period: 10 
gas 


sec. 
stream. 
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face, and measuring the tempera- 
ture-time relation at each posi- 
tion during exposure. Low 
substrate temperatures are de- 
sired so that the thickness of 
material required for thermal in- 
sulative purposes may be a mini- 
mum. 

The rate of internal heat pene- 
tration of various ablating ma- 
terials is illustrated in Fig. 5, p. 
138. Several reinforced plastics 
and graphite models were ex- 
posed to very high temperature 
air from an arc heater, and tem- 
perature-time plots recorded at a 
fixed position in the material sub- 
strate. Graphite is shown to ex- 
perience a rapid rise in substrate 
temperature with exposure time; 
while the reinforced plastics take 
from about two to six times as 
long to reach an equivalent tem- 
perature. 

Thermal - mechanical - chemi- 
cal erosion: Dimensional and geo- 
metric changes of a material dur- 
ing ablation constitute a third 
important criterion of perform- 
ance. These changes may intro- 
duce problems in aerodynamic 
stability, vehicle control, per- 
formance, incident heating rate, 
etc. It thus becomes necessary to 
have a knowledge of the dimen- 
sional changes of an ablating ma- 
terial in advance of its use in 
high-temperature environments. 
This is accomplished by expos- 
ing a properly scaled model in 
the simulated service environ- 
ment, and determining dimen- 
sional changes by means of in- 
ternal instrumentation (ablation 
gages), photographic techniques, 
or post-exposure measurements. 

Engineering materials exhibit 
vast differences in erosion rates 
upon exposure to very-high-tem- 
perature air environments. Com- 
parative data on stagnation point 
linear ablative rates of represen- 
tative plastic, ceramic and metal- 
lic materials are given in Fig. 6, 
p. 138. The desirable low linear 
ablative rates of certain plastics 
are clearly evident (15). 


Behavior of ablative materials 

The performance of plastics in 
hyperthermal environments is 
greatly dependent upon several 
mutually interdependent param- 
eters. Both theory and experiment 
have shown that ablative behavior 
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is a sensitive function of mate- 
rials and environmental variables. 

The materials parameters of 
importance are 1) type of resin, 
reinforcement, and filler, 2) ratio 
of individual material compo- 
nents, and 3) orientation of the 
reinforcing agent. 

The principal environmental 
parameters are 1) gas enthalpy, 
2) gas chemical composition and 
reactivity, and 3) mechanical 
forces of pressure and shear. 

Each of these salient factors 
will be examined in the follow- 
ing paragraphs. 

Resins: Plastics are formulated 
from a wide variety of thermo- 
plastic and thermosetting resins, 
such as the polyamides, fluoro- 
carbons, phenolics, _ silicones, 
epoxies, furans, and _. others. 
These resins degrade thermally 
by various modes and with the 
expenditure of different amounts 
of energy. Thus, they exhibit sig- 
nificant differences in behavior in 
high-temperature environments. 

Organic resins such as poly- 
ethylene, polytetrafluoroethylene, 
and polyamides are promising for 
satellite re-entry applications in- 
volving a laminar boundary layer, 
moderately long exposure, and 
relatively high incident heat flux. 
These materials and other resin- 
ous materials such as certain 
epoxies, melamines, and polyes- 
ters also gasify almost completely 
in response to heating. Conse- 
quently, they may be used as 
transpirant coolants in porous re- 
fractories. 

Of the common laminating 
resins, phenolics and modifica- 
tions thereof have exhibited rela- 
tively good performance in a wide 
variety of very-high-temperature 
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FIG. 4: Thermochemical 
heats of ablation of several 
re-entry materials, 


Thermochemical heat of ablation, 
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SHOCK WAVE 


FIG. 3: Ablating plastic 
composite during the re-entry 
heating. Glass-fiber-rein- 
forced phenolic resin served 
as the ablating model. 
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GASEOUS 
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LAYER 
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LAYER 


*+——— INTACT SOLID BODY 
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environments. Their desirable 
performance is illustrated in Fig. 
7, p. 140, which gives comparative 
data on the ablative rates of vari- 
ous glass fabric laminates in su- 
personic rocket exhaust (16). It 
should be stated, however, that 
phenolic resins that are supplied 
by different manufacturers may 
exhibit wide 
formance. 

Reinforcements: Resins are of- 
ten combined with various rein- 
forcing agents to form a strong, 
light-weight plastic composite. A 
wide variety of reinforcements 
are available for this purpose, and 
they vary greatly in chemical 
composition and physical form. 
Organic fibers commonly used in- 
clude nylon, cotton, polyesters, 
and acrylics. Inorganic fibers gen- 
erally consist of glass, silica, 
quartz, asbestos, and various sili- 
cates. The physical form of the 
reinforcement also is quite vari- 
ant, and includes fibers, fabrics, 
flakes, mats, and tapes. As a re- 
sult of the significantly different 
properties of the reinforcements 
used in plastics composites, im- 
portant differences may be noted 
in ablative performance. 

Organic fiber composites have 
been used in missile and satellite 
re-entry environments where the 
imposing shear forces of the gas 
stream were relatively low. High 
stagnation pressures and shear 
forces greatly reduce the utility 
of organic reinforcing agents, 
which is due primarily to thermal 


variation in per- 


degradation of the reinforcement 
at the substrate plastic-char in- 
terface region, and the resultant 
inability of the reinforcement to 
anchor the carbonaceous layer to 
the intact substrate. Under such 
conditions, high mechanical ero- 
sion of the residual surface char 
takes place, which causes an at- 
tendant decrease in thermal effi- 
ciency of the material. 

Inorganic reinforcements are 
optimum in high mass-flow en- 
vironments, such as those en- 
countered by hypersonic flight 
into the denser regions of the at- 
mosphere. Inorganic reinforce- 
ments remain essentially intact in 
the char substrate during ex- 
posure, and thereby serve to re- 
inforce both the degrading surface 
layer and the unheated substrate 
plastic. Among the inorganic re- 
inforcements, both silica and 
quartz fibers have exhibited out- 
standing performance character- 
istics in high enthalpy, high 
mass-flow environments. This is 
attributed to their high viscosity 
in the molten state, and their high 
enthalpy of vaporization and dis- 
sociation (about 5200 to 5500 
B.t.u./Ib.). 

Ratio of materials components: 
Properties of composite plastics 
vary widely with the ratio of in- 
dividual material components. 
For optimum mechanical proper- 
ties, a relatively high (about 70%) 
reinforcement content is used. 
However, this high reinforcement 
content may adversely affect the 
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ablative characteristics of plastics 
composites. This is illustrated in 
Table II, p. 134, where variation 
in ablative performance is given 
for various resin to reinforcement 
ratios. The data were obtained in 
an argon plasma jet, which is an 
are-gas device for heating gases 
to very high temperatures (17). 
A high reinforcement content is 
beneficial for the phenolic-silica, 
melamine-silica, and melamine- 
glass plastics. On the other hand, 
the phenolic-glass material ex- 
hibited a lower thermal efficiency 
with increasing reinforcement 
content. Unlike the other abla- 
tive plastics, phenolic-nylon had 
a maximum thermal efficiency at 
about 55% reinforcement content. 
Any increase or decrease from 
this value of reinforcement con- 
tent lowered the thermal ef- 
ficiency. 

These experimental results in- 
dicate the variability in ablative 
performance of composite plastics 
with changes in the resin to re- 
inforcement ratio. 


Orientation of reinforcement: 

Systematic orientation of the 
reinforcement in an ablative plas- 
tic introduces directional proper- 
ties. This is especially noticeable 
when the properties of the com- 
ponent resin and reinforcement 
differ widely. Table II illustrates 
this fact, and gives certain me- 
chanical, thermal, and 
characteristics of a 


ablative 
reinforced 
plastic made with a phenylsilane 
resin (phenolic-silicone reaction 
product) and a vitreous fiber (18). 

Parallel-to-surface fibers pro- 
duce high tensile and flexural 
strengths in the plane of rein- 


138 


FIG. 5: Substrate tempera- 
tures in various ablating ma- 
terials. Test facility: Electric 
air arc; Initial flux: 400 
B.t.u./ft.*-sec.; Thermocou- 
ple: 0.25-in. from original 
stagnation point. 


forcement orientation, and a min- 
imum of internal heat conduction. 
However, parallel-to-surface fiber 
orientation has two basic limita- 
tions: 1) layers of reinforcement 
may peel from the surface result- 
ing in non-uniform ablation, and 
2) surface spalling is most preva- 
lent since volatiles generated in 
the substrate may become trapped 
by the closely packed fibers. 

Perpendicular-to-surface fiber 
orientation reduces the ablative 
rate and maximizes the heat of 
ablation value. The basic defects 
of this type of construction are 
also twofold: 1) mechanical prop- 
erties are relatively low in a plane 
perpendicular to the reinforcing 
fibers, and 2) a higher rate of in- 
ternal heat conduction and radia- 
tion occurs along the fibers. The 
latter defect increases the thick- 
ness of material needed to pro- 
duce a desired insulation. 

In general, the most favorable 
plane of reinforcement orienta- 
tion is a compromise between the 
previously described types of con- 
struction. It is known as an ori- 


FIG. 6: Linear ablation of 
various materials in high 
temperature air (15). Test 
facility: 1 megawatt electric 
arc; Gas composition: air; 
Gas enthalpy: ~8000 B.t.u./ 
lb.; Gas temperature ~15,- 
000° F.; Gas velocity: 2500 
ft./sec.; Initial heat flux: 
1950 __—CiB..t.u./ft.*-sec.;  Ex- 
posure duration: 30 seconds. 


ented, or shingle, layup in which 
the angle of fiber orientation 
varies up to 90° from the direc- 
tion of the gas flow. Performance 
is optimized by the proper adjust- 
ment of the fiber angle, and by 
orienting the fibers downstream 
to the incident gas stream. 

A random arrangement of the 
reinforcing agent in the composite 
produces an intermediate balance 
of properties. The principal ad- 
vantages of random arrangements 
are the ease of fabricating com- 
plex shapes and a lower cost of 
the finished part as compared to 
oriented fabric layups. 

Gas enthalpy: The thermal ef- 
ficiency of an ablative plastic in- 
creases with the enthalpy of the 
environment. This relation is il- 
lustrated in Fig. 4, which shows 
two- and three-fold increases in 
the heat of ablation values over 
the enthalpy potential range of 
1000 to 9000 B.t.u./Ib. Because of 
this material heat of ablation-gas 
enthalpy relationship, there is no 
practical limit to the severity of 
the thermal environment in which 
ablative plastics may be used. 

Gas chemical reactivity: The 
boundary layer of re-entry ve- 
hicles is highly reactive due to the 
presence of dissociated gaseous 
species and oxygen. These gaseous 
species may diffuse to the mate- 
rial’s surface, exothermically re- 
combine, and liberate a large 
amount of energy at the surface. 
Similarly, oxygen transported to 
the surface may initiate exother- 
mic oxidative reactions. Hence, 
a highly reactive boundary layer 
tends to increase the rate of sur- 
face removal and lower the mate- 
rial’s thermal efficiency. 

Plastics that form a surface 
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char during re-entry heating are 
generally susceptible to high tem- 
perature oxidations. For this par- 
ticular case, surface removal is 
accomplished primarily by oxida- 
tion rather than by thermal va- 
porization effects. 

In contrast, plastics composites 
that form a surface melt during 
ablation are usually little affected 
by oxygen present in the bound- 
ary layer. 

Mechanical forces: Atmospheric 
pressure has a pronounced effect 
on the thermal efficiency of most 
plastics. As the environmental 
pressure decreases, a nonlinear 
increase in the thermal efficiency 
of an ablator generally occurs. 
This relationship is due to the 
effects of pressure on the surface 
temperature, final : products of 
ablation, and mass transfer in the 
boundary layer. Consequently, 
ablative plastics are most efficient 
at high flight altitudes, which are 
associated with low ambient 
pressures. 

The action of aerodynamic flow 
on ablating materials produces 
shear stresses at the solid-gas or 
liquid-gas interfaces. If the me- 
chanical forces of shear are rela- 
tively high, the rate of surface 
removal may also be high because 
of particle loss (erosion) or 
sloughing (liquid run-off). High 
shear forces acting on the ablat- 
ing material, then, tend to de- 
crease the thermal efficiency by 
removing a fraction of the mate- 
rial to a position where it can no 
longer affect the environment of 
the ablating model.—End, Part I. 
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Device for measuring 


stress relaxation of plastics 


By R. J. Curran’, R. D. Andrews Jr.”, and F. J. McGarry” 


) value of stress relaxation 
measurements as a means of 
studying the mechanical behavior 
of polymers is well established. 
The technique has been widely 
used for essentially static obser- 
vations, when the stress decay 
rate under constant strain condi- 
tions is low (1).' Recently an 
extension of the method to high 
speed measurements to study the 
dynamic properties of elastomers 
has been reported (2). 

Although normally executed as 
a nondestructive test, it is also 
possible to produce crazing or 
complete fracture of the relaxa- 
tion specimen by initially strain- 
ing it to high levels; thus, an ana- 
log to the creep-rupture or static 
fatigue test can be obtained. 
Many engineering applications of 
plastics involve such _ service 
(3,4). It is also felt that more 
fundamental information about 
the fracture process may possibly 
be so derived. With respect to 
crazing and fracture phenomena 
most plastics exhibit a marked 
sensitivity to environmental ef- 
fects; for example, water lowers 
the strength of glass-fiber, rein- 
forced laminates and common sol- 
vents, and oils are notorious at- 
tackers of many thermoplastics. 
For this reason fracture studies 
of polymers must involve positive 
control of the environmental sur- 
rounding the test specimens. 

To permit numerous relaxation 
tests at a variety of stress, tem- 
perature, time, and media condi- 
tions, the apparatus shown in 
Fig. 1, right, has been developed 
It consists of a cast aluminum 
frame or yoke,” the rigidity of 
*Respectively, Research Assistant, Re- 
search Associate, and Associate Professor 
of Materials, Massachusetts Institute of 
Technology, Cambridge, Mass 

Numbers in parentheses denote refer- 
ences at end of article, p. 146 

‘The castings used in this device are 
available from the Dorchester Brass & 


Aluminum Foundry Inc., 1550 River St 
Hyde Park 36, Mass 
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which is several orders of magni- 
tude greater than that of the typi- 
cal specimen used with it. An 
extension is applied to the central 
gage length of the specimen by 
hand rotation of the external nut 
mounted on a keyed micrometer 
screw; the other end of the screw 
is connected to the upper set of 
specimen grips. The desired strain 
level can be established by a 
clip-type extensometer tempo- 
rarily attached to the specimen 
for the initiation of the test or by 
a prior correlation between strain 
and rotation of the loading nut. 
The force in the specimen is in- 
dicated by a thin strip steel 
weighbar on which is mounted a 
four-arm bridge composed of re- 
sistance strain gages providing 
temperature and bending com- 
pensations. The capacity of the 
load cell is approximately 1300 
lb. to fracture and a maximum 
working load of 700 lb. is permit- 
ted. With the system design as 
subsequently described at maxi- 
mum sensitivity a force of 15 g. 
produces 1 in. chart deflection, 
which is more than adequate for 
most plastics materials. The load 
cells are sealed with wax to ex- 
clude moisture and solvent at- 
tack on the gage adhesive when 
such environments are used for 
test purposes. 

Dimensions and details of the 
various parts are shown in Fig. 
2, right, illustrating the compact 
simplicity and economy of con- 
struction which the unit offers. 
Further convenience and flexi- 
bility are provided by the in- 
dividual enclosure units, Figs. 3 
and 4, right, also based upon 
aluminum castings, which permit 
various local environments for 
each test specimen. One can en- 
vision, for example, a series of 
elevated temperature tests with 
various concentrations of solvent 


vapor when all the units are lo- 
cated in a common temperature 
chamber but with each unit un- 
dergoing different vapor concen- 
trations; the experimental con- 
venience so obtained is attractive. 

In the instrumentation and re- 
cording phases of the system 
convenience is again the keynote. 
Fig. 5, p. 146, shows these ar- 
rangements schematically and in- 
dicates the full circuit details for 
a single channel. At suitable in- 
tervals, the Leeds and Northrup 
Speedomax Recorder is turned on 
by a timer switch for a preset 
period. During this period a gear- 
driven gang switch connected to 
the recorder-chart drive mech- 
anism sequentially leads the out- 
puts of the test units to the strain 
gage amplifier, and the force read- 
ing from each load cell activates 
the recorder. The (To page 146) 





FIG. 1: Relaxation device with plastic 
specimen placed in grips. 
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FIG. 2: Schematic drawing of device is 
numbered for parts listed below. In as- 
sembly, strain gages (Item A) are at- 
tached to mount (Item 3) with phenolic 
Bakelite cement (Code #33031); Items 
A are waterproofed with beeswax and at- 
tached to Item 3 in full bridge. 























Parts List 
ITEM AMT STOCK SIZE MATL { 
18 Ye" dowel pin, 9/16 L.| st.st. 





#303 
Hex. nut #6-32NC #303 st.st. 


Fil. hd. ms. #6-32NC, | st.st. 


aE|= 008,08" GorBee 


s 

Strain gage fab-25-12 
Spec. washer #303 | st.st. 
Pin #303 | 
Sample Clamp #2 #2458) 
Sample clamp #1 #245 
Locknut 
Gx Gage stud #303 
Str. gage mount ass’y | 
Adjust. stud #303 
Frame cast | 
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FIG. 3: Device in environmental cell. 


FIG. 4: Assembly drawing of environ- 
mental cell, right, is numbered for parts 
listed below. In drawing, Item 2 is as- 
sembled both ways to show fits with 
Items 5 and 6. Item 6 is used only in 
absence of pressure differential; Item 5 
at all other times. When Item 6 is used, 
length of bolts (Item 12) is 4 inches. 
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Parts List 
STOCK SIZE 
Cell 


Cover 

Load distrb. gasket 

Seal gasket 

Glass, thick 

Glass, thin 

Terminals cu. wire 

Stress fall fr. assy. 

Connector amphen. 148-28 

Spring Re. note #3 

Fil hd. ms. #4—40NC, “aL. 

Hex. hd. car. B. #5/16—18NC, 
eo”. 


Wing nets #5/16—18NC 

Fl. washers #5/16 

Ve——27NPT to Ya flare fit’s. 

Eye-bolt #5/16—18NC, %” (% 
L.d., 1% 0.4.) 
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How CMPC handles this 


controlled heat Toastmaster Fry Pan 


Molded plastic handles for kitchen utensils are nothing unusual. But, like 
everything else about the new Toastmaster Fry Pan, this is no ordinary handle. 
First, it is molded in one piece. That means there are no cracks, crevices or screw 
holes for food to lodge in. And it means simple, fast assembly, too. 

Furthermore, both the handle and the removable automatic heat control are 
molded of Bakelite phenolic molding compound designed specifically for maximum 
heat resistance and insulation. The lustrous finish is readily washable and is unaf- 
fected by chemicals, acids or food stains. 

As usual, the broad experience of Chicago Molded, its knowledge of materials 
and techniques, and its modern mold-making and production facilities combine to 
produce the best in molded plastics. And again, as usual, the best costs no more. 
Why not discuss your next job with a CMPC engineer? Just write or phone. No 


CMPC 


CHICAGO MOLDED PRODUCTS CORPORATION 
1020 A North Kolmar Avenue 
Chicago 51, Illinois 


See Sweet's Product Design File 
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custom-tailored... 


Nothing can match the fit of a suit made to your measurements. And nothing 
can match the performance of an NRM Pacemaker extruder custom-built, 

using standard interchangeable components, to your exact production requirements. 
NRM’s modular construction allows you to specify the right combination of 

drive horsepower, speed range, thrust capacity, screw type and heating-cooling 
systems for your particular operation. Find out how Pacemakers can meet 
today’s — and can adapt to tomorrow’s — production needs in your plant. 

Call, wire or write today. Ask for Bulletin PM-100. 





General Offices: 47 WEST EXCHANGE ST. ¢ AKRON 8, OHIO 
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. FIG. 5: Schematic drawing of recorder 
el instrumentation, showing circuit dia- 
gram for each channel 


* RECORDER 
DRIVEN 
12-POSITION 
“Tea - GANG 
SWITCH Sa —_—__——, 
~< STRAIN GAGE | [strip CHART | 
| AMPLIFIER [7] RECORDER 





*\| READINGS IN | 1/2" OF CHART TRAVEL 
12th POSITION IS A ZERO CHECK 


























gear ratio is such that the 11 
force readings are completed in 
about 1.5 in. of expended chart; 
the twelfth switch position checks 
the zero point of the recorder. 
With such an arrangement, mul- 
tiple relaxation tests of durations 
ranging from a few to several 
thousand hours can be performed 
very economically, in terms of 
manpower and capital equipment 
requirements, because once the 
test has been started no further 
attention is required until the end 
point is reached. 

An interesting example of data 
that can be obtained with the ap- 
paratus is shown in Fig. 6, be- 
low; the material used in these 
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tests is a composite one, with brit- 
tle and rubbery components. As 
the brittle phase experiences lo- 
cal, fine-scale cracking, a greater 
proportion of the force resisting 
the imposed deformation derives 
from the rubbery inclusions which 
more readily undergo stress re- 
laxation. The resultant behavior 
is one of an increasing stress de- 
cay rate, in contrast to the action 
of homogeneous materials for 
which the decay rate decreases 
with time. 

Careful analysis of such data 
also permits the determination of 
limit conditions under which the 
cracking does not take place, in- 
dicating service for which the 
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100 {000 10,000 


TIME, hr 


FIG. 6: Typical data on stress relaxation for multiphase thermoplastics. 
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composite material performs sat- 
isfactorily and, at the same time, 
retains its continuity. 
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there are always 


good reasons for 
designing 1t1n 


in the Hallmark 


polypropylene ransistor Radio 


it’s toughness 
and economy 


AviSun Polypropylene was first choice for 
several reasons. High impact resistance— 
virtually mar and chip proof. Hot sun 
won’t warp or distort the case. Higher 
gloss and sparkle. Pleasant to handle. Per- 
spiration proof. All this sales appeal, plus 
economy of faster molding cycles, warrant 
top consideration of AviSun Polypropylene 
for a vast variety of products. 


Yet these are but a few of its many advan- 
tages. No other material has this combina- 
tion of properties: 


1. Heat Resistance 

2. Chemical Resistance 
3. Toughness 

4. Economy 


AviSun’s technical specialists will be glad 
to work with you on your specific applica- 
tions. Write for Booklet AP-601 giving 
complete technical information. 


NATIONAL SALES REPRESENTATIVES 
A. SCHULMAN, INC. 


AKRON 9, Ohio 
790 Tallmadge Ave 
HEmlock 4-4124 
BOSTON 16, Mass 
738 Statler Bidg 


Liberty 2-2717 * 
CHICAGO 45, Il! 

2947-51 W. Touhy Ave 

ROgers Park 1-5615 AVI UN 
EAST ST. LOUIS, I! Ss 

P.O. Box 310 


14th & Converse Sts 

UPton 5-2800 

LOS ANGELES 5, Cal 

Rm. 730, Texaco Bidg 

3350 Wilshire Bivd 399 Post Road 
DUnkirk 5-3018 Marcus Hook, Pa 
NEW YORK 22, N.Y, Phone: HUbbard 5-5831 
460 Park Ave 

MUrray Hill 8-4774 *a trademark of AviSun Corp 
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Resistance of plastics 


to ethylene oxide 





Commercially available plastics films were screened in the laboratory for 
permeability to ethylene oxide. On the basis of its relatively low permeability 
and its conformity to other requirements (strength, low cost, transparency, 
flexibility, storage), polyethylene was chosen as the preferred film for fabri- 
cation of the item: bags for bacterial decontamination. Full-sized bags of 
6-mil polyethylene were used in tests to determine overall leakage rates 
of ethylene oxide through the film seams and bag closure. Tests with con- 
taminated clothing showed that sufficient ethylene oxide for decontamination 
would be retained for the necessary length of time. Rough-handling tests of 
thé bags in service indicated that the bags would withstand normal usage. 





EE thylene oxide is well estab- 
lished as a bactericidal (1)' 
and insecticidal (2) agent. The 
work described in this article was 
undertaken to develop a dispos- 
able plastic bag, about the size 
of a duffle bag, 2 by 6 ft., for 
use as an ethylene oxide decon- 
tamination chamber. The decon- 
tamination would be carried out 
by placing clothing or other arti- 
cles to be sterilized in the bag 
with an ampoule containing 
ethylene oxide, closing the bag, 
and allowing the closed bag to 
stand for the time necessary for 
decontamination (3). To reduce 
the flammability hazard associ- 
ated with ethylene oxide, a mix- 
ture of ethylene oxide and chloro- 
fluorohydrocarbons was used in 
the ampoule (4). 

Although the decontamination 
bag was developed as an item for 
military use, it should have appli- 
cation in the public health and 
fumigating fields. 

This investigation encompassed 
two permeability studies: first, a 
determination of the permeability 
to ethylene oxide of small samples 
of numerous plastics films, and 
in the second place, a determina- 
tion of the permeability of entire 
plastics bags. 

These studies were followed by 
rough-handling tests of commer- 


*United States Army Chemical Corps En- 
gineering Command, Fort Detrick, Fred- 
erick, Md. 

+Southern Research Institute, Birming- 
ham, Ala 

1 Numbers in parentheses denote refer- 
ences which appear at the end of this 
article, p. 233 
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cially fabricated bags as well as 
decontamination experiments in 
these bags. 


Permeability of films 


Commercially available plas- 
tics films were evaluated for per- 
meability to ethylene oxide in a 


By Marshall Dick" and Charles E. Feazel' 


laboratory apparatus in which one 
side of the film was exposed to one 
atmosphere of ethylene oxide 
while the other side was swept by 
a current of nitrogen. A diagram 
of the apparatus is shown in Fig. 
1, p. 150. 

The film was clamped between 
the two halves of the test appa- 
ratus, exposing a circular area of 
6.0 sq. inches. Gaskets of rubber 
dental dam were used on the 
clamping edges. Since no appre- 
ciable pressure differential ex- 
isted across the film, it was not 
necessary to support the exposed 
film. Pure ethylene oxide gas, 
from a cylinder, was passed 
through one half of the chamber 
at a rate of 500 cc./min. Nitrogen 
was passed through the other half 
at the same rate and thence into 
an absorption trap which collected 





Table 1: Permeability of plastics films to ethylene oxide 





Film 


Cellophane 300 PT62 

Polyvinyl! alcohol 

Polyester polyethylene terephthalate 
Vinyl and vinylidene plastics 


Polyvinyl chloride-nitrile rubber blend 
Polyvinylidene chloride 

Polyvinylidene chloride blend 
Polyvinyl chloride 


Polyethylene 


Ethylcellulose” 
Ethylhydroxyethylcellulose”* 
Cellulose acetate 

Rigid 

Plasticized 
Rubber hydrochloride 

Type A 

Type B 

Type C 


"Permeability = 


film area (sq. in.) x time (min.) 
a 
if any, was below the limits of 


solution. 


*Plasticized with 10 rts of 
resin. 


“Indicates that permeability, 


amount of ethylene oxide (mg.) x film thickness (mils). 


Thickness 


Permeability" 
mils 
09 
3.7 
1.0 


0.00° 
0.00° 


2.2 
1.0 
1.1 
11 


14 
1.9 
2.4 


3.0 
3.2 


0.9 
08 


1.0 
24 


1.0 
1.0 
10 


0.1 
0.2 
13 


*Cast from 





Ihexyl) phthalate r 100 parts of 


his method. 
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Untangling your metallizing coil 
) problems... is a Sy/vania specialty 


< 


Stringent quality controls plus long experience in 
coil manufacturing assure you that Sylvania can 
make any coil you need to help solve your problem. 


You name the coil design, and Sylvania will work 
with you to produce the proper type. Regardless of 
quantity, specifications or material, Sylvania facilities 
and engineering know-how can produce the right coil 
for you. For standard coils, you name the quantity, 


SY LV. 


and chances are that Sylvania can meet your needs 
right off the shelf. All have passed Sylvania quality 
controls from ore to wire to coil. 


Sylvania engineers are prepared to help you un- 
tangle difficult problems, and help you add quality 
to your vacuum-metallized coating as well. For full 
information, write Chemical & Metallurgical Divi- 
sion, Sylvania Electric Products Inc., Towanda, Pa. 


\NLA 


Subsidiary of GENERAL TELEPHONE & ELECTRONICS Ge) 
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FLOW 
METER 


MANOME TER 


TEST CHAMBER 


FROM 
ETHYLENE 
OXIDE TANK 
__ POLYETHYLENE 
TUBING 


=a 


FROM 
NITROGEN 


TANK 


WATER 
TRAP 


ABSORPTION 
TUBE 


FIG. 1: Permeability appa- 
ratus used in testing plastics 
Nitrogen and ethylene oxide 
were passed on opposite 
sides of plastics films in test 
chamber at same rate, with 
nitrogen flowing into ab- 
sorption tube to test for pick- 
up of other gas 


any ethylene oxide 
the film. 

The trap contained 25.0 ml. of 
an absorbing liquid composed of 
a saturated magnesium bromide 
solution in acid, plus a few drops 
of bromcresol purple. The solu- 
tion was made by adding 100 ml. 
of 0.05 N sulfuric acid to 500 g. of 
magnesium bromide hexahydrate. 
This type of solution has been 
used for the quantitative determi- 
nation of ethylene oxide (5) ac- 
cording to the reactions: 


permeating 


2 CH,CH, + MgBr, + 2 H,0 > 


2 CHLCH, + Mg (OH), 
OH Br 
Mg (OH), + H:, SO, — 
MgSO, + 2 H,O 


The permeability of a film was 
estimated by measuring the time 
required for approximately 15 mg. 
of ethylene oxide to penetrate the 
film and to neutralize 25.0 ml. of 
the standardized reagent. The 
test was carried out for a maxi- 
mum exposure of 30 min.: if 
sufficient ethylene oxide had not 
been absorbed by that time to 
neutralize the reagent, the reagent 
was back-titrated with standard- 
ized sodium hydroxide to deter- 
mine the amount of ethylene 
oxide that had been absorbed. 

This method did not measure a 
true or equilibrium permeability, 
but it was useful as a rapid 
screening test to establish the rel- 
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ative permeabilities of plastics 
films. Table I, p. 148, gives the 
results that were obtained. Ethyl- 
ene oxide permeability measure- 
ments have been made by Waack 
(6) using a high-vacuum tech- 
nique. A direct comparison be- 
tween the results obtained in this 
study and that of Waack cannot 
be made, because the permeabil- 
ity coefficients were defined and 
calculated differently in the two 
investigations. However, the rela- 
tive values and order of results 
compare favorably. 

Cellophane, polyvinyl alcohol, 
and polyethylene terephthalate 
were impermeable to ethylene 
oxide under the test conditions. 
Also, cellophane showed no meas- 
urable permeability after expo- 
sure to ethylene oxide for 18 
hours. A sample of polyethylene 
terephthalate exposed to ethylene 
oxide for 2 hr. did not show any 
detectable permeability. 


Permeability of bags 


The following procedure was 
used to measure the total leakage 
rate of ethylene oxide through 
the walls, seams, and closure of a 
full-scale decontamination bag. 
Bags, 2 by 6 ft. flat, were fabri- 
cated from polyester, polyvinyli- 
dene chloride, and polyethylene 
films. The bags were filled with 
clothing, and in each bag was 
placed a metal container of ethyl- 
ene oxide. The mouth of the bag 
was tied with an overhand knot 
or with string, and the ethylene 
oxide released inside the bag from 
a small metal container, as 


described below. The bag was 
then placed in a sealed drum 
through which air was circulated 
to sweep the leaking ethylene ox- 
ide into an absorption apparatus 
containing the magnesium bro- 
mide reagent described above. 

The metal container inside the 
bag held a mixture of ethylene 
oxide (12%), dichlorodifluoro- 
methane (44%), and trichloro- 
monofluoromethane (44%). The 
chlorofluorohydrocarbons act as 
inert diluents to eliminate the 
flammability hazard associated 
with ethylene oxide gas. The total 
amount of ethylene oxide in the 
container was 44 grams. The con- 
tainer was a 12-oz. aerosol dis- 
penser, similar to those used for 
packaging insecticides. The 1-in. 
opening in the top of the container 
was sealed with a flat cap with a 
very small opening, over which 
was fitted a steel or brass rod. The 
rod was snapped off the container, 
releasing the contents, by grasp- 
ing it through the wall of the plas- 
tic bag. The container was held or 
propped up in an inverted position 
to insure a rapid release of the 
ethylene oxide mixture. 

The results of these experi- 
ments are shown in Fig. 2, below. 
It is evident that a large amount 
of the gas leakage occurred 
through the knotted mouth of the 
bag. This is shown by the greater 
overall leakage through the poly- 
ester and polyvinylidene chloride 
bags than through the polyethyl- 
ene bags, even though the film 
permeabilities are in the reverse 
order since the (To page 226) 





8 \6-MIL POLYETHYLENE, KNOT 


AMOUNT OF ETHYLENE OXIDE LOST, G 


I-MIL POLYESTER,KNOT 


2-MiL POLY- 
(VINYLIDENE CHLORIDE), KNOT 


3-MIL POLY ETHYLENE KNOT 


2-MIL POLY- 
ETHYLENE KNOT 


6-MIL POLYETHYLENE 


9-MIL 
POLYETHYLENE STRING 


FIG. 2: Test of plastic 
bags for permeability 
to ethylene oxide 
showed that the type 
of knot or closure used 
would affect the effi- 
ciency of the decon- 
tamination system. 
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NATIONAL ANILINE DIVISION lied 
40 RECTOR STREET, NEW YORK 6, N.Y. 
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Distributors throughout the world. For information 
ALLIED CHEMICAL INTERNATIONAL * 40 Rector St., New York 6, W. ¥. 
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NEW DEVELOPMENTS 








Polyethylene coal chutes 


Formed high-density polyethylene 
(PE) has invaded the coal industry 
in the form of chutes, storage bin 
liners, buckets, and other equipment, 
replacing traditionally used steel. 
The items are produced by Abutco 
Plastics Industries Inc., Hazleton, Pa., 
of sheet extruded by the firm from 
Fortiflex resins supplied by Celanese 
Polymer Co. All items are produced 
in natural colors. (For work done 
by Abutco in formed PE equipment 
for the construction field, see “Giant 
thermoformed parts,” MPI, Sept 
1960, p. 96). The principal advantage 
of high-density PE over conventional 
steel in these applications is the 
superior resistance of the plastic to 
corrosion by acids that are present 
when coal is conveyed in mixture 
with water. This advantage expresses 
itself in reduced maintenance and 
replacement costs. High-density PE 
also costs less than stainless steel 
now used for coal chutes and is in 
the same price range as high-carbon 
steel used in these applications. Be- 
ing only one-eighth as heavy as 
steel, the new chutes save on instal- 
lation time and costs 

According to the company, poly- 
ethylene chutes have shown that 
they are as tough as their steel 
counterparts in resisting abrasion by 
the finer grades of anthracite, and 
that they perform well in handling 
all grades of bituminous. 


Now—vU. S.-deep-draw decorated melamine 


Fully decorated melamine dinnerware, including cups and bowls, is 
now produced commercially in the United States. While flat or shallow- 
draw plates have been produced with molded-in foil decorations in this 
country for some time, only in Europe were bowls, cups, and other 
deep-draw items produced with molded-in foils. In the United States, 
cups and bowls, if side-decorated at all, were ornamented by decalco- 
mania spot, not molded-in resin-impregnated foils. (The new decorating 
techniques were fully described in “Plastics in the product revolution: 
Decorated thermosets,’ MP1, June 1960, p. 96). 

The setting shown in the illustration was produced by Plastics Mfg. 
Co., Dallas, Texas, and is thought to be the first time that such fully 
decorated dinnerware has been produced in the United States. 











Acid-proof PVC conveyor system 


Said to be the first of its type in 
the world, a vast PVC roller con- 
veyor network has eliminated losses 
from sulfuric acid corrosion and 
done away with awkward push- 
tables along the storage battery 
production line at Scranton Battery 
Co., Scranton, Pa: The 2650-linear 
ft. roller conveyor system has also 
streamlined the entire operation, 
from assembly through to charg- 
ing, refilling of batteries with high 
acid, and finishing. The roller con- 
veyor system is subject to a punish- 
ing combination of abrasion and 
sulfuric acid corrosion. 

The company had been using 
and replacing—metal push-tables 
and metal rollers for years. Han- 
dling was slow, and equipment 


losses from severe corrosion a cer- 
tainty. A brand new concrete floor, 
over which the push-tables used to 
roll, was completely shot in eight 
years, according to the company. 
The conveyor network, designed 
by the battery company in coopera- 
tion with engineers of A. M. Byers 
Co., uses more than 18,600 ft. of 
Byers Type I PVC pipe for rollers 
and shafting. Rollers are Schedule 
40, 14%-in. pipe and vary in length 
from 8 to 16 inches. PVC bushings 
cemented inside the roller ends ac- 
commodate the roller axles, which 
are fabricated from Schedule 80, 
¥4-in. PVC pipe. The length of the 
roller axles ranges from 10 to 18 
inches. Before installation, a single 
Byers PVC roller (To page 156) 
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These products offer concrete evidence of manufacturers who have realized the profit-making 
opportunities to be found in high density polyethylene from W. R. Grace & Co. New products 
... better products .. . products that last longer . . . cost less to make .. . products with greater 
sales appeal . . . products that complete a product line—all can start with Grex High Density 
Polyethylene. If you have an application for high density polyethylene—or think you have— 
it will pay you to call Grace. Grex is the trademark for W. R. Grace & Co.’s Polyolefins. 
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EGAN PRESENTS 
A COMPLETELY NEW LINE 
OF EXTRUDERS 


DESIGN AND 
GENERAL CONSTRUCTION 


With this system, each individual zone along the 
cylinder is jacketed. The jacket is formed by a series of 
circumferential grooves, connected by channels on the 
top and bottom, with steel sleeves welded on the outside. 
An air cooled reflux condenser assembly is connected to 
the top of each jacket and a condensate return line con- 
nects the vapor pressure chamber and the bottom of 
cylinder. All joints, with the exception of the vent valve 
and filler plug, are welded to eliminate the possibility of 
leaks. Each zone is a completely closed system. 


Heater bands are mounted around the steel jackets. 


Each cylinder section is filled with a liquid heat transfer 
medium, which has a relatively flat vapor pressure vs. 
temperature range curve (water for temperatures up to 
465° F and Dowtherm A for temperatures from 350° to 
700° F are used), and, upon initial heat-up, the system is 
vented to remove air and noncondensable gases. 


OPERATION AND COMPARISON 


As the cylinder is heated, a vapor pressure, corresponding 
to the temperature of the cylinder or the heat transfer 
medium is maintained within the pressure chamber. 
The liquid will not boil as long as this pressure is 
maintained. 


If cooling is required, due to a build-up of frictional heat 
or possibly due to a desire to lower the temperature in 
the zone, the thermocouple, which is located in the 
cylinder close to the liner, senses the excessive heat, and 
activates the blower. This, in turn, condenses some of 
the vapor, reduces the pressure and thus the liquid in 
the jacket begins to boil. The condensate returns to the 
bottom of the cylinder, setting up a circulating system. 


Since only the latent heat of vaporization is removed, 
the vapor and the condensate are of essentially the same 
temperature; consequently, the control is gradual, pro- 
ducing no shock cooling to the cylinder, but removing 
the excessive heat most efficiently. The design of the 
jacket is such that the cooling takes place over the full 
length and full circumference of each zone, thereby 
eliminating any possibility of thermal distortion. There 
are no hot or cold spots. 


SUMMARY OF ADVANTAGES 
1. Completely automatic. 
2. Completely self-contained. 


3. No manually operated valves or switches. 


4. Heating or cooling is uniform over full length and 
circumference of each zone. 
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(From page 152) 


assembly was subjected to a series 
of tests. Operational loads of 80 
and 120 lb. were applied at tem- 
peratures of 72, 120, and 140° F. 
The PVC roller deflection was so 
slight as to be immeasurable. At 
center point loads of 380 to 400 Ib., 
roller deflection was approximately 
15 in. with immediate springback 
to original form after the load was 
removed. Spread over a series of 
rollers, of course, deflection even 
at this load was slight. There was no 
question as to the material’s resist- 
ance to abrasion or sulfuric 
corrosion. 


acid 


The PVC roller conveyor system 
is in excellent condition after more 
than a year of service, while a 50- 
ft. test section of metal rollers was 
badly deteriorated 
months’ use. 


after only six 


Acrylic enclosed relay 

Sheets of corrugated Plexiglas 
acrylic, used to enclose the micro- 
wave relay station of the New York 
Telephone Co. on the 87th floor of 
the Empire State Building in New 
York, N. Y., have enabled the sta- 
tion to increase the number of its 
transmission antenna disks from 4 to 
12. Purpose of the station is to relay 


television pictures from TV cameras 
on location to broadcasting points. 

Because the antennas must be in- 
stalled on the periphery of the 
building, it is necessary to protect 
them against the elements. Prior to 
this installation, the antennas were 
located on an open platform, each 
disk protected by an acrylic igloo 
(see photo). These domes, 7 ft. in 
diameter and 9 ft. high, occupied so 
much of the available platform space 
that there was room for only four. 

The Plexiglas sheet used in the 
enclosure is formed in a _ special 
“flatbottom Vee” corrugation pat- 
tern, which serves a dual function. It 
stiffens the panels and eliminates 
objectionable microwave reflections. 
At the same time, the flat sections 
of the Vee provide a distortion-free 
area through which visual sighting is 
an aid in positioning the antennna. 

The sheets were formed and in- 
stalled by Universal Unlimited Inc., 
Glen Cove, N. Y. Sheet thickness is 
4 in.; total area enclosed is 560 sq. 
feet. Sheets are about 6 ft. high and 
vary in width from 24 to 40 in. to 
meet installation needs. Reinforced 
acrylic strips, attached with nylon 
belts, provide weather-tight joints 
between adjacent panels. 


ANTENNA DISKS are now housed in 
trouble-free enclosure of corrugated 
Plexiglas acrylic panels (above), Disks 
were formerly housed (left) in individual 
acrylic domes which, in turn, were covered 
by rope netting to prevent them, or 
pieces of them, from blowing off the 
building. New housing encloses 560 sq. 
ft., houses 8 additional disks. 


Kel-F valve part 


A change from stainless steel to 
halofluorocarbon (Kel-F) stem tips 
in small-diameter needle valves 
(above) made by Hoke Inc., Cress- 
kill, N. J., has virtually eliminated 
the problem of valve seat scoring. 

Excessive tightening of the previ- 
ously-used steel tips often caused 
scoring and galling of the metal 
valve seat, eventually leading to 
leakage. But valves featuring the 
halofluorocarbon tips have been 
tested with no adverse effects 
through 5000 opening and closing 
cycles at 3500 p.s.i., even at twice 
the normal closing force. 

In addition, control of highly-cor- 
rosive industrial acids and gases has 
been improved by the Kel-F tips 
because of the material’s chemical 
inertness. The wide operational tem- 
perature range (up to 450° F.), low 
cold flow characteristics, and mini- 
mal swelling of the material were 
other reasons for its selection. 

Kel-F rod is supplied by Minne- 
sota Mining & Mfg. Co., St. Paul, 
Minn. The tips are machined from 
the rod by Hoke, which uses auto- 
matic screwing machines. The tips, 
designed for use with %- and %4- 
in. O.D. stainless steel valves, are 
held in place by a crimped metal 
shell around the base of the tip. 


Safety for drinkers 


Shards of broken glass will no 
longer present hazards at pool and 
patio parties if the cocktail glasses 
used are those recently introduced 
by Rainbow Plastic Products Inc., 


Minneapolis, Minn. These new 
glasses are molded in a pleasing de- 
sign of Dow’s Zerlon, a methyl 
methacrylate-styrene copolymer ma- 
terial characterized by chemical re- 
sistance and impact strength. 
According to Dow, the molded 
Zerlon glasses are crystal clear, 
resist discoloration and stress crack- 
ing when in contact with alcoholic 
beverages, and will not break. As 
produced by Rainbow, (To page 158) 
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More Hartig Extruders are used in blow 
molding bottles than any other make. 


There are good reasons for Hartig’s popularity—dependable 
performance—prompt service. Inherent in all Hartig ma- 
chines is a technical competence in design and manufacture 
that pays off in performance. 


Typical of the Hartig Extruders for blow molding instal- 
lations is the 24%2”—20:1 L/D ratio extruder shown. With 
flamehardened SAE 4140 steel feed screw in a centri- 


fugally cast Xaloy lined barrel, this machine features RTT 
a four zone heating system utilizing cast-in-aluminum 


penis: on cas barrel, 1 on the die. | EXTRUDERS 
You'll be interested in the new Waldron-Hartig Bulletin LF-1 WALDRON-HARTIG DIVISION 
CER 


which gives the story on our laboratory facilities available Midiand-Ross Corporation 
for experimental and pilot plant studies. Write for your copy. P. O. Box 531 Westfield, N. J. 


CANADIAN REPRESENTATIVE: Ross Engineering of Canada Ltd. 
1669 Eglinton Ave. W., Toronto 10, Ontario 


HE-960 EXTRUDERS + SPECIAL FEED SCREWS + MASTICATING HEADS + MANIFOLDS + DIES (ALL TYPES) + CONTROL PANELS + ACCESSORY EQUIPMENT 
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NEW DEVELOPMENTS 





(From page 156) 


CLARITY as well as high 
gloss of methyl methacrylate- 
styrene copolymer makes 
material suitable for injec- 
tion molding well-designed 
cocktail glasses. 


the cocktail glasses are 4% in. high, 
weigh 2% oz., and hold 4% oz. of 
liquid. They are priced at $6.95 per 
dozen. Other Zerlon bar glasses are 
in the planning stage; Old Fashioned 
glasses will probably be the next. 


Fire-resistant pipe 
Originally developed as paint carry- 
ing drop lines for car manufacturers 
to reduce fire hazard in spray paint- 
ing, the Synflex Hi-Temp hose is 
also suited for chemical lines and the 
handling of flammable fluids. 

The central core is a_ specially 
formulated nylon tube, covered with 
black vinyl, and wrapped with 
Mylar-backed asbestos tape. The 
outer covering is 0.012-in. galvanized 
steel armor. 

According to Synflex Products 
Div., Samuel Moore & Co., Mantua, 
Ohio, manufacturer of the hose, in- 
stallation costs are substantially less 
than with conventional black iron 
pipe. This is because the new pipe is 
flexible and readily to 
existing equipment, eliminating the 
need for many fittings, elbows, nip- 
ples, etc. The hose is available with 
an inner diameter of % in. and out- 
side diameter of 0.718 inch. Tested in 
a 2000° F. flame, the pipe still has 
good paint flow, and showed no 
indication of flaming after 15 min. in 
the flame, the manufacturer states. 


contours 


ABS capped fastener 
Bolts, work horses of the metal fab- 
ricating industry, are being capped 


with Kralastic MM _ acrylonitrile- 
butadiene-styrene copolymer pro- 
duced by U. S. Rubber Co., Nauga- 
tuck Chemical Div., to extend their 
usable life under high-rust or chem- 
ically-corrosive conditions. The cap- 
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ping method was developed by 
Clear-Cite Products, Chicago, IIl. 
The new bolts are used to cut basic 
costs of huge glass-lined steel silos 
made by A. O. Smith Co., Cleveland, 
Ohio. Zach silo was formerly held 
together by 5000 stainless steel- 
topped bolts. Expensive stainless 
steel was necessary because the 
juices formed by silage are highly 
corrosive. The stainless steel-topped 
bolts also required use of asbestos 
gaskets to make a tight seal. 

When an attempt was made to 
use plastic in place of stainless steel, 
the first plastics failed because the 
thin plastic layer molded over the 
bolt head was squeezed off the un- 
derside of the head when it was 
tightened with the 30 lb. of torque 
required in silo building. ABS solved 
this “squeezing” problem, although 
just a fraction of an inch is molded 
in a layer over the bolt head. 

Millions of the plastic-capped 
bolts are now in production for 
Smith silos. Their cost is about half 
that of the bolts capped with stain- 
less steel. 

Other applications under study in- 
clude bolts in wiring devices and 
large steel components; galvanized 
farm buildings; metal-plating tanks; 
outdoor signs; and many other spe- 
cial metal fabricating uses where 
rust or corrosion is a problem. 


Rustproof delivery tube 
Many suburban and rural news- 
paper readers now take their papers 
out of a colorful new delivery tube 
which is rustproof, corrosionproof, 
weather and abuse resistant. It is the 
PermaTube, molded for the News- 
paper Enterprise Assn. Service Inc., 
Cleveland, Ohio, by the General In- 
dustries Co., Elyria, Ohio, out of 
Marlex high-density PE material. 

NEA’s reason for switching to 
plastic? The polyethylene tubes, un- 
like their metal counterparts, are im- 
pervious to water, snow, and ice or 
the chemicals used to melt the latter. 
In some areas along the southern 
seacoast, metallic tubes last only six 
months in the salt air and humidity. 
While no one is certain yet as to the 
life of PermaTubes, laboratory tests 
indicate a minimum life of six years, 
and in some areas they will last 
practically forever. 

Distribution of PermaTubes is a 
distinct departure from NEA’s nor- 
mal operations since NEA is pri- 
marily a newspaper feature syndi- 
cate producing editorial and pictorial 
material. But NEA officials went into 


production and distribution of a 
“hardware” item because Perma- 
Tubes are a product that the news- 
paper industry has sorely needed for 
years. Meade Monroe, NEA vice 
president, reports that 60 newspapers 
have adopted PermaTubes for rural 
route delivery since they were in- 
troduced a relatively short time ago. 

In design the PermaTube had to be 
highly impact resistant, resilient 
enough to stand up to attack by 
small boys with stones and sticks. 
Assuming that tubes might be placed 
in areas where industrial fumes 
might be a problem, corrosion resist- 
ance was a must. Finally, it had to 
have adequate drainage and a 
smooth beaded edge that would not 
cut or tear the newspapers. 

Final design is a rounded-square 
tapered tube 18 in. long with a front 


HIGH - DENSITY POLY- 
ETHYLENE newspaper de- 
livery tubes are rustproof, 
corrosionproof, and weather 
and abuse resistant. Unlike 
their metal counterparts, 
these PermaTubes are im- 
pervious to water, snow, and 
ice or the chemicals that are 
used for melting ice. The 
tubes are 18 in. long. 


opening of 6% by 7 inches. It is 
molded on a 48-oz. Watson-Stillman 
press because of the deep draw. To 
add the newspaper’s names, tubes 
are then moved to a specially con- 
structed hot stamping press. Peerless 
weather-resistant hot stamp foil is 
fed into the press over the tube side. 
Under the heat and pressure, the 
non-fading, corrosion-resistant paint 
is transferred to the tube. Since it is 
literally burned into the side of the 
PermaTubes, the legend will with- 
stand anything to which the tubes 
themselves are subjected. 


Electrical connectors 

From England comes a male-and- 
female plug assembly that features 
fully interchangeable plastic compo- 
nents, alleviating the inventory 
problems of the manufacturer. The 
plug—male or fe- (To page 165) 
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HOUSINGS OF LEXAN thermoplastic protect riding lights 
on the trailing edges of Lockheed’s F-104 Starfighter. The transparent 
resin withstands high friction caused by speeds of 1500 mph, thanks to 
its exceptional resistance to wear and heat. The material can take high- 
altitude cold. (Housings molded by Crescent Mold Engineering Corp., 
N. Hollywood, Calif.) 


. —_s 

BLOWER COUPLINGS. for radar unit are tough, flame 
resistant give smoother air flow than could formerly be obtained with 
brass fittings. Fabricated of LEXAN polycarbonate resin, they withstand 
cycling fram —54°C to +54°C under humid conditions. They are inex 
pesively vacuum-formed, allowing considerable savings in machining 
costs. (Used by the Tracking and Acquisition Radar Equipment Section of 
General Electric Company, Syracuse, N. Y.) 


CARD GUIDE requires molding to close tolerances and minimum 
change in dimensions during service. Molded of LEXAN resin, the part 
shows excellent dimensional stability under varying conditions of mois- 
ture and at high temperatures. LEXAN resin is self-extinguishing—im- 
portant in this application. (Molded for International Business Machines 
Corp. by Consolidated Molded Products Corp., Scranton, Pa. and Quinn 
Berry Corp., Erie, Pa.) 


G.E. OPENS NEW LEXAN PLANT 


Now, only G.E. offers two-plant flexibility in polycarbo- 
nates—a commercial plant and a semi-works plant for 
continued research and development in polycarbonate 
resins. The new plant, at Mount Vernon, Indiana, meets 
the increasing demand for LEXAN resins. The additional 
capacity, amounting to millions of pounds per year, makes 
General Electric the largest supplier of polycarbonate 
resins in the United States! 

Pioneer in polycarbonates, G.E. has cooperated in the use 
of LEXAN resin in over 300 commercial applications. You 
can draw on this experience through G-E Technical Serv- 
ice. For a complete rundown on properties, uses, design 
considerations, molding and fabricating tips — send for 
LEXAN technical literature—the most complete literature 
on polycarbonates available! (Coupon on page after next.) 


LE XAW —for designs that demand exceptional prop- 
erties. If you want high strength and heat stability in a 
thermoplastic, use LEXAN polycarbonate resin. So tough 
is this material that it can actually be cold-formed and 
coined like a metal. It withstands over 12 foot-pounds per 
inch of notch—an impact strength attained by no other 
plastic. At the same time, LEXAN resin gives you a heat 
distortion point as high as 290°F! These properties are 
combined with outstanding dimensional stability, low 
water absorption, good electrical characteristics and other 
advantages. 

LEXAN resin can be injection molded, extruded, va- 
cuum formed, machined and bonded. It can be made into 
high-precision moldings, sheet, rod, tube, filament. 


IMPELLERS Molded of LEXAN resin replace bronze in jet pumps. 
Outperforming metal, LEXAN resin gives exceptional impact strength 
plus ability to withstand 280°F without distorting. LEXAN impellers with- 
stant abrasive wear better than bronze and are unaffected by water or 
dilute acid. Impeller halves can be separately molded and then solvent- 
cemented. (Moided for Sta-Rite Products, Inc., Delavan, Wis. by Modern 
Plastics Corp., Benton Harbor, Michigan, and Santay Corp., Chicago, III.) 





POLYCARBONATE PLANTS 
PROBLEMS LIKE THESE 


TO SOLVE 


EMERGENCY-BRAKE BUSHINGS of LEXAN resin 
help trucks come to a safe stop. Before LEXAN bushings were used, the 
hole for the piston at the end of the activating cylinder quickly wore 
oblong, allowing road dirt to enter and cause leakage of the inner seal. 
The plastic’s resistance to wear, heat and grease makes it ideal for this 
critical use. (Brake manufactured by MGM Brakes, Inc., Cloverdale, Calif. 
Bushings by Automatic Plastic Molding Co., Berkeley, Calif.) 








INSULATOR BLOCK of LEXAN resin helps insure trouble- 
free performance of electrical counter. Not much bigger than a dime, the 
part must maintain severe tolerances. It takes —85° to +280°F without 
distortion. The dimensional stability of LEXAN resin lowers cost of the 
part, permits replacement of materials which required costly machining 
to attain accurate dimensions. (Molded by Fred Knapp Engraving Co., 
Racine, Wis., for Abrams Instrument Corp., Lansing, Mich.) 


LAMPHOLDER TERMINAL BLOCK is used inside 
electronic equipment where heat is difficult to dissipate. LEXAN poly- 
carbonate resin replaced another thermoplastic which melted under 
severe thermal conditions. The part is molded with black resin and 
painted white in the lamphoider holes. (Moided by Booker & Wallestad, 


Minneapolis, Minn. for Remington Rand Univac Div. of Sperry Rand Corp., 
St. Paul, Minn.) 


COIL FORM must not distort at temperature above 200°F under 
stresses caused by tightly wound wire. LEXAN resin provides heat dis- 
tortion temperatures of 280-290°F under load. A good dielectric, LEXAN 
resin is resistant to oxidation at high temperatures and is non-corrosive 
even when used with very fine Class F magnet wire. (Molded for Sigma 


Instruments, Inc., So. Braintree, Mass. by Waterbury Companies, inc., 
Waterbury, Conn.) 


FUSE HOLDER CAPS make use of the transparency and 
heat resistance of LEXAN polycarbonate resin. Lamp shining through 
LEXAN cover indicates blown fuse. Plastics previously used softened 
under the high temperature encountered in naval equipment. LEXAN 
resin was also selected for its good dielectric properties in the holder, 
which is rated up to 600 volts and 60 amps. (Molded by B&B Plastics, 
Oakville, Conn. and Engineered Plastics, Inc., Watertown, Conn. for Fuse 
Indicator Corp., Boston, Mass.) 


“ WARHEADS" for pneumatic tube systems take advantage of 
the high impact strength and dimensional stability of LEXAN resin. The 
good electrical properties of the thermoplastic permit placement of all 
electrical control elements in the head. LEXAN resin resists wear and tear 
and saves cost of repair and replacement in these parts, which undergo 
friction at speeds as high as 20 mph. (Molded for Airmatic Systems Corp., 


Saddle Brook, N. J. by Berkeley Engineering and Manufacturing Co., 
Berkeley Heights, N. J.) 





Property 





Color Light amber, transparent 
Specific gravity 1.20 
PHYSICAL Odor None 


PROPERTIES laste None 


Refractive index at 25°C 1.586 





Rockwell hardness M70, R118 
Abrasion resistance, Taber abraser with CS-17 wheel 7—11 mg/1000 cycles 
impact strength, notched Izod, 4" specimen 12-16 ft-ib/in. of notch 
Impact strength, unnotched Izod, 4%” specimen »60 ft-Ib/in 
Tensile-impact 600-900 ft-ib/cu in 


= ee 


Tensile yield strength 8,000—9,000 psi 
Tensile ultimate strength 9,000—10,500 psi 
Tensile modulus 320,000 psi 
Elongation 60-100% 
Compressive strength 11,000 psi 





Compressive modulus 240,000 psi 
Flexural strength 11,000—13,000 psi 
Flexural modulus 375,000 psi 
Shear yield strength 5,400 psi 

Shear ultimate strength 9,200 psi 





Light transmission ('% in. thick disc) 75-85% 

Water vapor permeability 3—4 x 10—® g/cm/hr/cm?/mm Hg 
Nitrogen permeability 0.012 x 10—6 cc(STP)/mm/sec/cm?/cm Hg 
Carbon dioxide permeability 0.32 x 10—6 cc(STP)/mm/sec/cm?/cm Hg 
Bulk factor of pellets 1.7 





Poisson's ratio 0.38 

Modulus of rigidity 116,000 psi 

Deformation under load, 4000 psi 77°F 0.2% 
158°F 0.3% 


Fatigue endurance limit (Wohler method) 
cycles/min., 73°F, 50% RH 2000 psi 





Water absorption, 24 hr. immersion 0.2% 
equilibrium 73°F 0.35% 
equilibrium 212°F 0.58% 





Heat distortion temperature 264 psi: 280°—290°F 66 psi: 283°—293°F D 648 

Mold shrinkage 0.005—0.007 in./in. D955 

THERMAL Thermal conductivity 4.6 x 10—4 cal/sec/cm?/°C/cm _ 
Coefficient of linear thermal expansion 3.9 x 10—5 in./in./°F D 696 

PROPERTIES Flammability Self-extinguishing D 635 





Brittle temperature < 135°C D 746 
Specific heat 0.30 Bulletin 
157 
Temp., °F Deformation, % 
Deformation 158 0.282 D 621 
under load on 158 0.080 
5 in. cube 77 0.220 
77 0.101 





23°C 125°C 
ELECTRICAL , 

telectric constant 
PROPERTIES 60 cycles 3.17 3.13 


10° cycles 2.96 
Power Factor 
60 cycles 0.0009 
10¢ cycles 0.010 
Volume resistivity, ohm-cm > ’ > ’ 2.1 x 10'¢ 
Arc resistance 
stainiess steel strip electrodes 10—11 sec 

tungsten electrodes 120 sec 

















25°C 100°C 





Dielectric strength, short time 3,910 v./mil at 1.5 mils 3,380 v./mil at 3.0 mils 
3,080 v./mil at 3.0 mils 1,250 v./mil at 23.0 mils 
2,560 v./mil at 4.7 mils 600* v./mil at 125.0 mils 
1,130 v./mil at 23.0 mils 

400* v./mil at 125.0 mils (“The step-by-step values are essentially the 
Resistance to electron beam radiation No change up to 5 x 10’r dosage same as the short time values for the 
125-mil pieces) 














Chemical Materials Department, Section MP-1 
General Electric Company, Pittsfield, Mass. 
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New member of the Oncor® family—23A... 


A unique pigment for flame retardance 
in halogenated plastics and paints 


Never before has there been a pigment 
like ONCOR® 23A, developed especially 
for compositions based on halogenated 
resins. This pigment is composed of an 
inert silica core of low specific gravity, 
and has a surface layer of antimony 
oxide fused to the core. 

Here’s a quick run-down on the outstand- 
ing features of this significant new 
ONCOR pigment: 


1. Effective Flame Retardance — ONCOR 

23A pigment compares favorably 
with conventional antimony oxides in 
flameproofing efficiency in halogen- 
containing resins for plastics and 
paints. In tests on viny] films, ONCOR 
23A pigment has given equivalent 
flame resistance compared to conven- 
tional antimony oxide, on an equal 
weight basis. 
Low Tinting Strength— ONCOR 23A 
pigment has a low and uniform tint- 
ing strength. In vinyl] film tests, 
tinting strength consistently meas- 
ures between 60% and 65% of a con- 
ventional antimony oxide standard. 
This allows most effective use of 
colorants. 


Low Specific Gravity — Because of its 
special physical structure, ONCOR 
23A pigment has a lower specific 
gravity than regular antimony oxides. 
This means a higher volume yield per 
pound of pigment. 


Excellent Dispersion Characteristics—as 
a result of careful production con- 
trols, ONCOR 23A pigment has a 
particularly uniform particle. This 
assures consistently good dispersion 
in both plastics and paints. 
ONCOR 23A pigment is suggested for use 
in all halogenated plastic and paint com- 
positions requiring flame resistance. It 
may be used with polyvinyl] chloride, 
vinyl chloride copolymers, chlorinated 
paraffins, chlorinated rubber, chlorosul- 
fonated polyethylene, chlorinated polyes- 
ters and the commercial fluoropolymers. 
Additional information on the new ONCOR 
23A pigment is provided in the National 
Lead Company Data Sheet just off the 
press. The handy coupon at the right will 
bring you a copy by return mail. 


> 
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WITH ONCOR 23A WITHOUT ONCOR 23A 
These two samples show typical flammability test results on vinyl] film, 
following the procedure specified in ASTM D-1433-58. (See Item 1 in text.) 
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National Lead Company: Genera! Offices, 111 Broadway, New York 6, 
N.Y. In Canada: 1401 McGill College Avenue, Montreal 


Gentiemen: Please send your new Data Sheet for ONCOR® 234A, anti- 
mony silico oxide pigment for flame retardance in halogenated 
plastics and paints. 
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By the Worid’s Leader in Biowing Agents 


Secret of Vinyls 
New World 
of Sales 


CELOGEN-AZ 


CELOGEN"-AzZ blown vinyl has gone high 
fashion ...with the hand and drape of the 
very finest and most expensive kid leather. 


CELOGEN-AZ, a specially developed chemical 
blowing agent gives vinyl sheeting a 

distinct new resilience, a new lightness, 
softness, and flowing flexibility that 

is making blown vinyl one of the fastest 
growing segments of the plastics industry. 
Alert manufacturers are capitalizing on 
blown vinyl’s versatility for upholstery, 
luggage and handbags, ladies’ coats and 
jackets, footwear, and an ever-increasing 
line of consumer and industrial applications. 


CELOGEN-AZ imparts a uniformly fine cell 
structure with no undesirable side effects, no 
unpleasant odors. It may be used in 
extrusion, calendering, anc erent nee 
operations with complete processing . 
safety. The consistently high quality of this 
product of the world’s leader in chemical 
blowing agents has made it the pens 
such chemical for blown applications. - 


If you want to produce a finer, more 

salable vinyl product and reduce your cost 

as well, see your Naugatuck Chemical —s—- ns 
Representative or contact the address below. 


Sa 


tA 


Naugatuck Chemical US 


ess : De A Elm St t 
Division of United States Rubber Company Nevesivek, Connecticut 


CANADA: Naugatuck Ghamiiaals Division Dominion Rudber Co Ltd Elmira Ontangy CI 





In Vinyl Foam Coated Fabrics It’s 


CELOGEN-AZ 


For...Uniform Blow 
... Uniform Quality 
... Dependable Supply 


Here is a typical starting-point formulation for 

calendering: 
MARVINOL VR-31... 
Diocty! phthalate pa 6 eet 
Buty! benzy! rogue ° 30 
Stabilizer : ; 3 
CELOGEN-AZ . sans oe 
Stearic acid... med 0.5 


Ingredients are preblended, Banbury-mixed and cal- 
endered using conventional equipment and tech- 
niques, excepting that stock temperatures are kept 
below 300° F. Expansion is accomplished by passing 
the sheet or laminate through an oven set at or 
above the blowing temperature of the compound, 
about 380° F. 
For spread coating the following starting-point recipe 
is suggested: 
MARVINOL VR-5O or VR-53 
Diocty! phthalate 
Buty! benzy! phthalate . 30 
Stabilizer ... 3 
CELOGEN-AZ . a 


Ingredients may be paint-milled or simply stirred in. 
Casting and lamination or direct coating can be done 
with conventional equipment. Fusion, lamination and 
expansion are accomplished simultaneously at 380- 
400° F. 

The foregoing recipes and conditions are shown 
merely to illustrate the relative ease with which 
CELOGEN-AZ can be used to impart the advantages 
of cellular structure to coated fabrics and other viny! 
laminates. Many variations and adaptations ore 
possible. 


. 100 parts 
. 70 


100 parts 
. 70 


For more detailed information or discussion of a par- 
ticular problem, call upon your Naugatuck Technical 
Representative. 


Naugatuck 
Chemical 


US 


MOLDED high-density poly- 
ethylene plug and socket as- 
sembly, showing the com- 
ponents (bottom) that make 
up the complete unit (top). 


male—consists of a molded high- 
density polyethylene housing, with 
molded-in recesses to accommodate 
the metal prongs or “sockets.” The 
housings are produced in two identi- 
cal parts by McMurdo Instruments 
Ltd., Ashtead, Surrey, England, of 
Rigidex polyethylene supplied by 
British Resin Products Ltd., London. 
In final assembly, the sockets are held 
together by a single screw. and nut. 


Clampless cable harness 


Of late, plastics have found increas- 
ing use in bundling cable and wire— 
as straps, clamps, ties, and the like. 
Now comes a method that eliminates 
taping, lacing, and other mechanical 
means of gathering wires together: 
shrinkable vinyl tubing. 

The wire assembly to be harnessed 
is encased in the tubing and then 
“cured.” Cure can be affected in an 
oven (preferably air-circulating) or 
by heat lamps at temperatures of 
250° F. (20 min.) or 275 to 300° F. 
(3 to 8 min.). Shrinkage of the tub- 
ing is up to 30% in diameter and 
15% in length. Prices range from 
0.036¢/ft. for tubing with 0.046-in. 
final ID, to 0.20¢/ft. for tubing with 
a final ID of 1.5 inches. 

The sleeving is supplied by Foley 
Electronics Co., College Park, Md. 
using vinyl tubing extruded by 
Irvington Div., Minnesota Mining & 
Mfg. Co., Irvington, N. J. 

The new harnessing technique is 
said to combine the advantages of 
tape and tough insulated sleeving; 
cuts the cost of assemblies and har- 
nesses. Tubing is available in con- 
tinuous and special lengths. 


PE film finds new outlets 

Product protection, cost savings, and 
better materials handling—these are 
among the potent reasons leading to 
ever new markets for polyethylene 
film. The applications described be- 
low do not at the present time rep- 


to packaging, but they have a 
healthy potential. 

Boat “cocoon”—Small-boat manu- 
facturers have found in PE film the 
solution to one of their vexing prob- 
lems: keeping the craft clean on the 
way to the dealer to eliminate the 
necessity for scrubbing them before 
they reach the showroom. They 
simply slip the boat into a tube of 
4-mil blown PE film. Two companies 
currently shipping boats wrapped in 
this manner are O’Day Mfg. Corp., 
Fall River, Mass., and The Anchor- 
age Inc., Warren, R. I. Both com- 
panies use Durethene film made by 
Koppers Co. Inc. The film is 8 ft. 
wide and comes in continuous lengths 
for tailoring to the boat size. Cost 
per square foot is about 1¢; for 16- 
ft. boats, this comes to approxi- 
mately $2. While costs of boat main- 
tenance and cleaning will vary from 
location to location, they generally 
exceed the $2 figure. An additional 
bonus is the fact that the boats can 
be safely kept outdoors until sold. 

Ingot protection—One-ton bundles 
of aluminum ingot are stored in PE 
film at the Alton, Ill. plant of Feder- 
ated Metals Div., American Smelting 
& Refining Co. By (To page 166) 


PE FILM TUBING (above) is 
slipped over 16-ft. boat at 
O’Day Mfg. Corp. prior to 
shipment to dealer. Alumi- 
num ingot bundles (below) 
are stored in PE film. 
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resent outlets comparable in volume 


NOVEMBER 1960 








KENSO 


HOT STAMPING 
PRESSES 


...the Best Solution to your 
Marking and Decorating Problems 


LIGHT-WEIGHT 


(Kensol 15T shown at right) 


A ruggedly built, smali hand-operated or 
power machine with a 2 x 4 inch impres- 
sion area, and a 2 inch head stroke. The 
economically priced Kensol 15T air- 
operated press is equipped with a thermo- 
static heat control, adjustable electric 
dwell-timer, Norgren air controlling unit, 
etc. for high speed, fine quality marking, 
utilizing unskilled help. 


MEDIUM-WEIGHT 

(Kensol 36T shown above) 
The most popular hot stamping press 
in use today. Known for its accuracy 
and dependability. Hand or air-oper- 
ated, rugged cast iron ‘‘C’’ frame con- 
struction, with a 6 x 8 inch or 5 x 12 
inch impression area, and a 3 inch 
head stroke. Now available with either 
the new side to side, or the standard 
front to back roll leaf attachment 


HEAVY-DUTY 
Kensol 110 shown at right 

The heavy duty series consists of three 
models: Kensol 50 for flat work, Kensol 60 
for items up to 6 inches high, and the Kensol 
110 (shown) for items up to 24 inches high 
Equipped with one or two main air cylinders 
for added power), these presses are avail- 
able with 6 x 9, 9 x 12, 10 x 15 inch and 
special larger impression areas 


WRITE FOR COMPLETE LITERATURE 


Complete literature on these and other Kensol 
models will be sent on request. Brochure also shows 
automatic feeding devices. 


OLSENMARK ROLL LEAF 


Fine, uniform quality, economically priced Roll Leaf 
available in metallics and all popular colors. included 
are the latest Enamel colors and Metallized foils. 
Send for our Price and Performance Chart. 


SINCE 1924 


OLSE RK 


124-132 White Street, New York 13, N. Y. 


Specialists in Quality Marking Equip- 
ment and supplies for over 30 years 





controlling moisture condensation on 
the metal and preventing dirt and 
dust contamination, the film bags 
help ensure delivery of shiny, un- 
blemished metal to the customer. 

The bags, of 4-mil film, are pro- 
duced by Bemis Bro. Bag Co., and 
sell at 77¢ each in lots of 1000. They 
are formed of Bakelite PE supplied 
by Union Carbide Plastics Co. 


Giant epoxy carrier 
One of the largest epoxy-reinforced 
plastic containers ever built is Union 
Carbide Plastics Co.’s experimental 
cargo carrier, 24 ft. long, 8 ft.,wide, 
and 8 ft. high, with a payload capac- 
ity of 40,000 pounds. Designed for 
bulk shipment of dry resins, the 
carrier is said to be rigid, resist 
abrasion and corrosion, and %4 
lighter than aluminum equivalents. 
Epoxy-glass fiber is applied with 
spray gun over heavy cardboard, 
which forms the core for corrugated 
walls and ceiling; floor panels are 
built on an aluminum core. Panels 
(4 by 8 ft.) are then bonded to a 
steel frame. Carriers may be stacked 
five high and their construction 
allows a tilt of 60° for easy discharge 
of contents. 


. » « And in brief 

e New 2-in. polyethylene drum fau- 
cet, called the Flo-King (Jumbo), 
has been introduced by Multi-Meter 
Corp., Toledo, Ohio. Faucet is said 
to empty a 55-gal. drum of average 
material in a little over 2 min. at 
full flow. Overall length is 6 in. in 
closed position and the weight is 
9 oz.; fits all standard 2-in. steel 
shipping container openings. 


e A note of style is added to Hed- 
strom tricycles with pedals molded 
of polyethylene in colors to match 
the finish of the frame. Pedals 
molded by Joseph P. Miller Co. 
Inc., Leominster, Mass., for Hed- 
strom Union Co., Fitchburg, Mass., 
using Tenite polyethylene supplied 
by Eastman Chemical Products Inc. 


@ Seven-oz. disposable hot-drink 
cup is made of two plies of impact 
polystyrene, the outer ply being 
foamed to provide exceptional in- 
sulation and to prevent discomfort 
for the user. Manufacturer is Scott 
Paper Co., Chester, Pa. 


e Aluminum level with I-beam 
frame has pre-adjusted vials pro- 
tected by special holders made of 
injection molded transparent Plexi- 
glas acrylic plastic. A _ special 
epoxy resin “cements” the vials to 
the holders. Level developed by 
Johnson Products Co., Milwaukee, 
Wis.—End 


MODERN PLASTICS 








f 
af 
a 
5 
a ; 
" ; 
Z hte 
74 z 
fs 
Pines. ) ‘ 
: Pe fl ™ % % 
a é ; ’ Fa 4 ¥ 
mmmmlinanas we ye oo 3 K oY xq 
a 
ie < AF 
c at in -— rm. 
* GDM 0%. -~ 








Photo courtesy Bergen Evening Record, Hackensack, N. J 


Add flame-resistance to your plastics with 
CELANESE PHOSPHATE PLASTICIZERS 


Celanese plasticizers do much more than impart 
fire-resistant characteristics:—they provide rapid 
solvation with most resins, assure permanence, are 
resistant to extraction by oils and water. Celanese 


gives you four different grades of tricresyl phosphate: 


low color, low specific gravity, general purpose, and 


electrical grades. Celanese chlorinated phosphate 
plasticizers are outstanding for flame retardance. They 
are often used as additives in thermosetting plastics 
for their fire-retardant properties alone. For 
information on Celanese phosphate plasticizers, 

write to: Celanese Chemical Company, a Division 

of Celanese Corporation of America, Dept. 577-K, 

180 Madison Ave., N. Y. 16. cetanese® Lindol® Celluflex® Celluphos® 


Canadian Affiliate: Canadian Chemical Company Limited, Montreal, Toronto, Vancouver 


Export Sales: Amcel Co., Inc., and Pan Amcel Co., Inc., 180 Madison Ave., New York 16 


LINDOL: 
Tricresy! phosphate. Low color. 


CELLUFLEX 179A: 
Tricresy! phosphate. Low specific 
gravity 


CELLUFLEX 179C: 
Tricresyl phosphate. General 
purpose 

CELLUFLEX 179EG: 
Tricresy! phosphate. Electrical grade. 


@ cELLUFLEX 112: 


Cresyl diphenyl phosphate 
Improved low temperature 
performance. 


@ CELLUFLEX TPP: 
Triphenyl phosphate. 
For cellulose acetate. 


@ CELLUPHOS 4: 
Tributy! phosphate 
For nitrile elastomers. 


@ CELLUFLEX CEF: 
Tris (beta-chioroethyl) phosphate. 
Exceptional flame resistance 
Chlorinated 


@ CELLUFLEX FR-2: 
Tris (dichloropropyl) phosphate. 
Exceptional flame resistance. 
High chlorine content 





NEED POLYETHYLENE? 
NEED NYLON? 
NEED POLYPROPYLENE? 


Now ONE Truck 
Can Bring You 


All 3 Spencer 
Thermoplastics 


STARTING right now, you can eliminate all the 
trouble and expense of ordering these three thermo- 
plastic resins from different suppliers. With Spencer 
Chemical Company’s complete family of “Poly-Eth” 
Polyethylene, Spencer Nylon and “Poly-Pro” Poly- 
propylene resins, you can simply place one order, and 
the resins you need will arrive in one shipment. 


And Spencer service is prompt! Once Spencer re- 
ceives your order, you can expect overnight shipment 
and direct delivery—anywhere in the United States. 


You get much more than convenience from order- 
ing from Spencer. Spencer’s complete family of thermo- 
plastic resins all exhibit a broad and continuous range 
of desirable characteristics. 


By ordering from Spencer, you also qualify for 
Spencer Chemical Company’s fully integrated customer 
service: 

Research and Development . 


discovers new and 
better materials for you! 


Technical Service . . . helps solve processing and prod- 
uct problems for you! 


Market Research and Development . 


. . develops new 
products and builds markets for you! 


Product Improvement . . . designs specific formulations 
for you! 

Add up the advantages for yourself: One order, one 
shipment for all three thermoplastics . . . overnight 
delivery . . . thermoplastics with a wide range of 
product and processing characteristics . . . and 
Spencer’s fully integrated customer service! 

Call your Spencer sales office today. 


KANSAS CITY . . . BAltimore 1-6600 
NEW YORK .. . Plaza 2-1740 
CHICAGO . . . RAndolph 6-3790 
LOS ANGELES . . . Oleander 5-8540 
ATLANTA .. . JAckson 4-0418 
FORT WORTH .. . EDison 2-2782 


¢..> 
, ly-Eth ‘ 
SPENCERS © OLY i 

4 Polyethylene 


SPENCER CHEMICAL COMPANY 
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SPENCER POLY-PRO 
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NYLON POLYPROPYLENE 
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LITERATURE 





Write for these publications to the companies listed. Uniess otherwise specified, 
they will be sent gratis to executives who request them on business stationery. 


“Die Kunststoffe—Eine Einfuhrung 
in ihre Chemie und Technologie” 
(Plastics—An Introduction to their 
Chemistry and Technology) by Dr. 
Georg Schulz. 
Published in 1959 by Carl Hanser 
Verlag, 22 Kolbergerstrasse, Mu- 
nich 27, Germany. 536 »pages 
Price: 49 DM (about $11.80). In 
German 
A first text on the nature and use 
of plastics. The book includes an 
elementary but thorough discussion 
of the basic chemistry of polymers, 
processing methods, and types of 
plastic applications. Included is an 
extensive appendix containing a 
bibliography, tradename guide, and 
a list of important periodical litera- 
ture sources. For those who read 
German, a good chance to get the 
European point of view.—G.R.S. 


How to Proceed Under the Food Ad- 
ditives Amendment is a manufac- 
turers guide to legal and technical 
considerations presented by this 1958 
amendment, backbone of which is to 
make pre-testing of food additives 
a legal requirement. 12 pages. Price: 
50 cents. Manufacturing Chemists’ 
Assn. Inc., 1825 Connecticut Ave., 
N. W., Washington 9, D. C. 


Plastic Extrusions outlines available 
production and engineering facili- 
ties, and include a selection guide to 
thermoplastic compounds. 12 pages. 
Jessall Plastics, Kensington 4, Conn. 


“Engineering Data Chart of Ther- 
mosetting Laminated Materials 
Showing Principal Grades and Prop- 
erties.” Description; applications; 
mechanical, 
physical, and thermal 
properties of phenolic, silicone, mel- 
amine, and epoxy. 4 pages. Comco 
Plastics Inc., 98-34 Jamaica Ave., 
Richmond Hill 18, N. Y. 


characteristics; and 
electrical, 


“Plastics for Architects, Artists, and 
Interior Designers.” Comprehensive 
survey illustrates applications of 
plastics in the building and decorat- 
ing fields. Includes glossary of terms 
and lists designers, associations, and 
publishers in the plastics industries. 
52 pages. Price: $2.00. Society of 
Plastics Engineers Inc., 65 Prospect 
St., Stamford, Conn. 

Spray painting masks. “Electro- 
Formed Spray Painting Masks for 
Mass Production Color Decoration” 


170 


describes the four basic mask classi- 
fications available—lip mask for 
sunken design, lip mask for capping 
raised design, plug mask, and block 
cut-out plane surface mask—as well 
as pressure fixtures and handling 
devices. Masks of up to 69 in. in 
length are offered. 4 pages. Con- 
forming Matrix Corp., 
Bldg., Toledo 2, Ohio. 


Factories 


Penton for Corrosion Resistance. 
Wall chart gives the resistance of 
Penton to many typical chemicals at 
various temperatures. 11 by 20 
inches. Cellulose Products Dept., 
Hercules Powder Co., Wilmington 
99, Del. 


Foaming in Place with Rigithane 
334 Foaming Resin gives typical 
physical properties, chemical resist- 
ance, viscosity characteristics, stress 
vs. strain relationships, mixing tech- 
niques, process variables, molding 
and foam-in-place data, applications, 
safety precautions, etc. 22 pages. 
Thiokol Chemical Corp., 780 N. Clin- 
ton Ave., Trenton 7, N. J. 


AccuRay Extruder Measurement and 
Control Systems. Describes methods 
of measuring and automatically con- 
trolling the significant thickness 
variables of extruded plastics: 1) 
long-term machine direction vari- 
ations; 2) short-term machine direc- 
tion variations; and 3) profile vari- 
ations. Recommends systems used to 
control extruded blown film, flat die 
extruded film and sheet as well as 
extruded coatings. Bulletin PL-560. 
12 pages. Industrial Nucleonics Corp., 
650 Ackerman Road, Columbus 2, 
Ohio. 


Adhesives. Characteristics, types, and 
principal uses for a line of adhesives 
for bonding plastics, metals, fabrics, 
leather, glass, and wood products to 
themselves or in combination. 4 
pages. Bostik Adhesives, B. B. Chem- 
ical Co., 784 Memorial Dr., Cam- 
bridge, Mass. 


Plastics Fact File is a revised edition 
of a booklet describing the proper- 
ties and typical end uses for the 
company’s line of plastic materials. 
Includes results of ASTM tests on 
Lustrex styrene, Monsanto PE and 
Opalon vinyl chloride molding com- 
pounds; general information about 
the forms, typical uses, and charac- 


teristics of the line of fabricating, 
extruding, calendering, and laminat- 
ing materials, as well as industrial, 
textile, surface and paper coating 
resins, adhesives, and intermediates. 
12 pages. Monsanto Chemical Co., 
Springfield 2, Mass. 


Stripping compounds and cleaners. 
Specifications, prices, uses, etc., for 
Meta-Strip 702 Liquid and Meta- 
Strip 702 Gel, which are synergistic, 
non-corrosive solvents for removal 
of cured epoxy, polyester, and simi- 
lar resin compounds. 2 pages. Similar 
data for Meta-Terge 1405 Gel, a 
clean-up detergent for uncured 
epoxy resin compounds, greases, 
printing inks, etc. 2 pages. Metachem 
Resins Corp., 530 Wellington Ave., 
Cranston, R. I. 


Resin kettle reactor. Features, speci- 
fications, uses, etc., for a line of 
synthetic resin kettle reactors for 
producing resins, plastics, adhesives, 
varnishes, and bodied oils. Company 
can fabricate complete resin plants 
—plus condenser, decanter-receiver, 
thinning tank, heating plant, and 
control board—in sizes ranging from 
500 to 10,000 gallons. 8 pages. Brigh- 
ton Corp., 820 State Ave., Cincin- 
nati 4, Ohio. 


Epoxies. Advantages and uses for 15 
epoxy-based products, including the 
new H-F line of Centennial Enam- 
els. 4 pages. Howe & French Inc., 
Weymouth 88, Mass. 


Metallic bronze powders. Color card 
shows printed samples of the 44 in- 
stock metallic bronze powders cur- 
rently available, and describes the 
features and uses for this line of 
pigments. 8 pages. Crescent Bronze 
Powder Co., 118 W. Illinois St., Chi- 
cago 10, Ill. 


Coatings Selector for Plastics, Metal, 
Glass, and Wood is a wall chart for 
the selection of coatings for the 
listed materials. Similar chart is ori- 
ented to base, top, and back-up 
coatings for use with vacuum met- 
allizing. 25 by 11 inches. Logo Div., 
Bee Chemical Co., 2700 E. 170th St., 
Lansing, IU. 


Rules of Radiation Infra-Red 
Sources. Bulletin discusses infra-red 
source theories and laws; prediction 
of quantity and quality of radiation 
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MELAMINE 


BEETLE 


UREA 


PLASTICS : 


CYANAMID MOLDING COMPOUNDS 


SELF-EXTINGUISHING 
HIGH ARC RESISTANCE 


DEPENDABLE ELECTRIC PROPERTIES 
UNDER ADVERSE CONDITIONS 


EXCELLENT ABRASION-RESISTANCE 
CHEMICAL RESISTANCE 


CYMEL 3135-3136 (glass-filled) Additional 
distinctive properties: outstanding electrical | 
properties; high impact resistance; extraor-| 
dinary flame resistance; good dimensional | 
Re mem be ae stability. Typical applications: circuit breaker 
‘ boxes; terminal strips; connectors; coil forms; 
f p f stand-off insulators. Specifications: Cymel| 
OF er Ormance aa 3135 (MMI-30, MIL-M-14E, Federal L-M-181) 
Type 8; ASTM D704-55T Type 8); Cymel 3136 
(MIL-M-19061, MMI-5). 


CYMEL 592 (asbestos-filled) Additional dis-! 
tinctive properties: resistance to atmospheric 
extremes; high dielectric strength. Typical 
applications: connector plugs; terminal 
blocks; a/c, automotive and heavy duty in- 
dustrial ignition parts. Specifications: 
MIL-M-14E MME; Federal L-M-181 Type 2; 
ASTM D704-55T Type 2, SP1 SPEC NO. 27025. 


CYMEL 1077 (alpha cellulose-filled) Additional 

distinctive properties: Surface hardness, heat 

resistance, unlimited color range. Typical | 

oS Gee ' applications: appliance housings, shaver) 

i - " housings, business machine keys. Specifica- 

° . 5 tions: MIL-M-14E — Type CMG (in approved 

. . : colors); Federal L-M-181 Type 1; ASTM D704-) 

' CYM EL . a 55T Type 1, SP1 SPEC NO. 30026. | 
ea ee ot ‘ CYMEL 1500 (wood flour-filled)-CYMEL 1502) 
‘ # 4 (alpha cellulose-filled) Additional distinctive) 
B EETLE “ properties: Good insert retention. Typical | 
rs 4 applications: meter blocks, ignition parts, 
° a ‘ terminal strips. Specifications: Cymel 1500 | 

ra e (MIL-M-14E Type CMG, Federal L-M-181 Typ2/ 
te gig tn ee _ 6, ASTM D704-55T Type 6); Cymel 1502 (MIL-M- 

4 14E Type CMG, Federal L-M-181 Type 7; ASTM 

D704-55T Type 7. 


BEETLE® UREA (alpha-filled) Additional dis- 
tinctive properties: Economy of fabrication, 
economy of material, myriad translucent and! 
Opaque colors. Typical applications: wiring | 
devices, home circuit breakers, tube bases,’ 
appliance housings. Specifications: Federal | 
L-P-406A, LC 726-1, ASTM D705-55, Grade 1) 
(Arc resistance limits are in process of 
revision by ASTM), SP1 SPEC NO. 27026. 


WRITE FOR COMPLETE TECHNICAL DATA. 


AMERICAN CYANAMID COMPANY «+ PLASTICS AND 
RESINS DIVISION « 30 ROCKEFELLER PLAZA—I 
NEW YORK 20, N. Y. OFFICES IN: BOSTON « CHARLOTTE 
CHICAGO « CINCINNAT! « CLEVELAND « DALLAS « DETROIT 
LOS ANGELES « MINNEAPOLIS * NEW YORK « OAKLAND) 
PHILADELPHIA « ST.LOUIS « SEATTLE « IN CANADA | 
CYANAMIO OF CANADA LTD. MONTREAL AND TORONTOJ 
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from heated sources; color blindness; 
etc. Technical Bulletin 59-220. 8 
pages. Infra-Red Div., Fostoria 
Corp., Fostoria, Ohio. 

Fibrous glass-reinforced polyester 
shapes. Bulletin gives engineering 
dimensions and suggested applica- 
tions for 10 sizes of insulating chan- 
nel and angle stock. 6 pages. The 
Glastic Corp., 4321 Glenridge Rd., 
Cleveland 21, Ohio. 


Portable water chillers. Specifica- 
tions, features, prices, etc., for a line 
of 1\%-, 3-, and 5-hp. portable water 
chillers with thermostats adjustable 
from +90 to +20° F. 4 pages. In- 
jection Molders Supply Co., 3514 Lee 
Rd., Cleveland 20, Ohio. 

Gaging instrumentation. Features, 
uses, etc., for a line of electronic de- 
vices for measuring, indicating, re- 
cording, and controlling dimensional 
change. Catalog G-100. 4 pages. 
Measurement Control Devices, P. O. 
Box 505, Camden, N. J. 


Fire-safety of plastics for building. 
“A Study of Fire-Safety Aspects of 
Plastics in Building Construction,” 
which was prepared by the South- 
west Research Institute, San An- 


tonio, Texas, under the aegis of 


MCA, reviews the fire protective 
function of building elements and 
the fire safety provisions of building 
codes in relation to the use of plastic 
building materials. The report finds 
that present building codes actually 
permit more plastics than are cur- 
rently being used, but that much 
still remains to be done by the 
building industry towards better un- 
derstanding of the nature of plastics. 
108 pages. Price: $5.00. Manufactur- 
ing Chemists’ Assn., Inc., 1825 Conn. 
Ave., N. W., Washington 9, D. C. 


Motor selection guide. Pocket-size 
card provides quick reference to 
frame size (182 to 445U) and book 
price for a.c. motors from % to 125 
horsepower. Motors are 3-phase, 60- 
cycle, for 208-220/440 or 550 volts. 
General Electric, Schenectady, N. Y. 


Injection molding machines. Fea- 
tures, specifications, installation data, 
etc., for a line of injection molding 
machines. Includes data on typical 
moldings. 18 pages. O. Florin Ltd., 
88/90 Holloway Rd., London N7, 
England. U. S. agent: Gilbert Rogers, 
1011 S. Maple St., Freeport, Ill, 


TFE-fluorocarbon shapes and parts. 
Describes complete line of Poly- 
penco Teflon stock shapes and fabri- 











VAG O 2p APPROVED 
RIBBON BLENDER 


“the TOP-FLIGHT Mixer’ 


FEATURES 
Welded Construction 
Mild Steel or Stainless 


All Rounded Corners Thruout 


Extra Heavy Shafts and Ribbons 


Leak Proof and Dust Tight Outlet 


te 
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* 
@ Quickly Demounted for Cleaning 
« 
* 
- 


Send for Brochure 





SANITARY 
DESIGN 
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THE FALCON 
SANITARY BLENDER 








ALL 
SIZES 











The FALCON Manufacturing Div. of 
THE FIRST MACHINERY CORP. 
209 Tenth St., Bklyn. 15—ST. 8-4672 





cated parts, together with mechani- 
cal, thermal, electrical, and chemical 
properties for TFE-fluorocarbon res- 
ins. One section deals with Fluoro- 
sint, a new TFE-fluorocarbon base 
composition. Bulletin BR-4. 8 pages. 
The Polymer Corp. of Pennsylvania, 
Reading, Pa. 


Expanded polystyrene insulating 
blocks. Insulation properties, U- 
factor table, heat loss data, etc.; di- 
rections for use as an insulation 
plaster base, as shingle backer, as 
cavity wall insulation, roof insula- 
tion, perimeter insulation, and in 
flotation applications, for a line of 
Cellulite expanded polystyrene in- 
sulating blocks. 6 pages. The Gilman 
Bros. Co., Gilman, Conn. 


Barrel finishing. “The Quicklustre 
#104 Wax Process for Low-Cost, 
Attractive Finishes” explains a 
method developed for imparting 
lustrous or glossy finishes to items 
not expected to retain their sale 
finish for a long period of use. Bul- 
letin TPB-2. 2 pages. “Finishing 
Plastic Buttons with Tumb-L- 
Matic’s DL Process” outlines pro- 
cedures to be followed for the 
removal of shear marks, concavity, 
and surface defects from raw button 
blanks. Bulletin TPB-4. 2 pages. “No 
Wax, High Lustre Finishes with the 
DL Process” deals with the process 
developed for achieving color, lustre, 
and texture comparable to that 
achieved by hand buffing. 2 pages. 
“The Barrel Finishing of Resistor 
Leads” offers information on prepa- 
ration of leads prior to tin electro- 
plating and hot dipping. 1 page. 
Tumb-L-Matic, 39 St. Mary's St., 
Stamford, Conn. 


Production facilities. Bulletin de- 
scribes the engineering design 
fabrication, molding, and extrusion 
facilities available from this manu- 
facturer and distributor of Teflon, 
Kel-F, nylon, phenolic, and other 
fluorocarbon products. Includes 
properties and applications of Teflon 
TFE and 100-FEP. 4 pages. Indus- 
trial Plastics & Equipment Co. Inc., 
477-50 Main St., Orange, N. J. 


Magnetic inks. Color book illustrates 
new magnetic inks available in 
green, brown, and maroon. Sinclair 
and Valentine Co., 611 W. 129th St., 
New York 27, N. Y. 


Pyrometer. Features, uses, etc., for 
a portable one-probe pyrometer, 
which is used for determining tem- 
peratures of surfaces, ovens, and 
fluids, and is applicable for heat 
sealing, plastic forming and sealing, 
etc. 2 pages. Electronic Development 
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5 Plastic Specialities of WORBLA 


WORBLA PLASTICS are products of high Swiss quality which we are 
exporting throughout the world. 
It will give us great pleasure to offer you our special products: 


WOPAIOID — Celluloid in sheets, tubes and rods 


(wo PALON ) — Cellulose Acetate in sheets, tubes 


and rods 


— Acetate powder for injection mold- 


ing and extrusion 


NWNOPAV/// — PVC (Polyvinylchloride) in calen- 


dered and pressed sheets, etc. 

















WORBLA 


— Nitrocellulose for lacquers and 
technical uses 
Bleached linters 


WORBLA LTD. 


Papiermihle-Bern 
Switzerland 
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ONE-COAT 
ORGANOSOL 


COATINGS 


give Metal Adhesion 
without Primer 


N. w STERILKOTE* One Coat O1 
ganosols exhibit excellent adhesion with 
out priming—provide superior decorative 
and protective finish. 

B-V's latest STERILKOTE* Organo 
sols, designed to give adhesion to metal 
substrate without the need of a primer, 
is required by conventional organosol 











coatings, are vinyl resin based coatings. 
The cured coating exhibits more than 
five times greater abrasion resistance 
than conventional high grade enamels, 
resists marring, and the vinyl based fin 
ish is a highly decorative, satin-like pro 
tective coating. STERILKOTE* Organ 
osols can be supplied in practically any 
color, and when applied over embossed 
metal surfaces, attractive texture finishes 
can be secured. STERILKOTE* Organ 
osol Coatings have superior humidity 
and water resistance, good salt spray re 
sistance, and properly cured coatings are 
flexible, resist chipping, flaking and 
peeling 
STERILKOTE* 
are easily washed without any damage to 


Organosol surfaces 


the coating, and will withstand most 
common household products without 
staining 

STERILKOTE* One Coat Organo- 
sols may be applied by manual, auto- 
matic, or electrostatic spray equipment, 
is well as by regular and reverse roll- 
coaters. Baking cycles are quite flexible 
and can be varied to suit various pro- 
duction ovens. 

\ few of the places where STERIL- 
KOTE* One Coat Organosols are being 
used are: metal shelving, display racks, 
metal furniture, office equipment, in- 
terior panels of transportation equip- 
ment, just to mention a few. 

Other Bradley-Vrooman STERIL- 
KOTE* plastisols and organosols are 
being used for dipping, slush molding, 
roller coating, and spraying. Write for 
full information today. 


*STERILKOTE—tegistered trademark 


BRADLEY & VROOMAN CO. 





Laboratories. 71 Nassau St. New 


York 38, N. Y. 


“Perforating, Slitting, and Blanking.” 
Catalog outlines this company’s fa- 
cilities for performing these opera- 
tions on all types of flexible mate- 
rials, rigid sheets, and foam; dis- 
cusses suggested applications and 
materials, and shows a large number 
of die patterns in actual size. Cata- 
log 60. 22 pages. Perforating Indus- 
tries Inc., 606 Commerce Road, 
Linden, N. J. 


Polyester resins. “A Comparative 
Study of the Corrosion Resistance of 
a Bisphenol Polyester Resin, a Gen- 
eral-Purpose Polyester Resin and an 
Isophthalic Polyester Resin” is a 
report on how three polyester resins 
withstood a 6-month immersion in 
various corrosive aqueous solutions 
at elevated temperatures. 12 pages. 
Atlas Powder Co., Chemicals Diw., 
Wilmington 99, Del. 


Vacuum Coating and Equipment is 
a detailed study of vacuum coating, 
its history, uses, discussion on coat- 
ing units available, services available 
from the firm, etc. Bulletin 2-2. 28 
pages. Consolidated Vacuum Corp., 
1775 Mount Read Boulevard, Roches- 
ter 3, N. Y. 


Diallyl phthalates. Property chart 
lists electrical, structural, thermal 
properties and other data on regular 
and flame-retardant diallyl phthal- 
ate and diallyl isophthalate plastics. 
Includes military specs. 2 pages. 
Mesa Plastics Co., 12270 Nebraska 
Ave., Los Angeles 25, Calif. 


Rigid vinyl sheet. Light stability, 
fire resistance, light transmission, 
design flexibility, installation data, 
specifications, testing methods, etc., 
for VCA-3606, a high-impact rigid 
vinyl material for luminous ceiling 
diffusers and other lighting fixture 
applications. Technical Release 8. 4 
pages. Union Carbide Plastics Co., 
30 E. 42nd St., New York 17, N. Y. 


“A Guide to U. S. Indexing and Ab- 
stracting Services in Science and 
Technology.” Index of abstracting, 
indexing, and _ title-announcement 
services originating in the United 
States. Report No. 101. Price: $2. 80 
pages. Prepared by the Science and 
Technology Div., Library of Con- 
gress, for the National Federation of 
Science Abstracting and Indexing 
Services, 301 E. Capitol St., Wash- 
ington 3, D. C. 


Tubes, rods, and sheets. Brochure 
describes applications and properties 
of Cadco cast acrylic rods and tubes; 


also gives available sizes and colors. 
8 pages. Cadillac Plastic & Chemical 
Co., 15111 Second Boulevard, De- 
troit 3, Mich. 


“Tables for Identification of Organic 
Compounds,” a supplement to 
“Handbook of Chemistry and Phys- 
ics,” contains over 30,000 constants of 
organic derivatives arranged in 17 
classes: alcohols, aldehydes, alkyl 
and aryl halides, amines, amino 
acids, aromatic hydrocarbons, carbo- 
hydrates, carboxylic acid anhydrides, 
carboxylic acid halides, carboxylic 
acids, ethers, ketones, nitriles, nitro 
compounds, phenols, quinones, and 
sulfonic acids. 256 pages. Price: $7.00. 
The Chemical Rubber Co., 2310 Su- 
perior Ave., Cleveland 14, Ohio. 


Nylon fasteners. Brochure gives di- 
mensions, blank sizes, thread sizes, 
etc., for a line of nylon and plastic- 
head fasteners, including hex nuts, 
miniature machine screws, thumb 
nuts, and rivets. 2 pages. Gries Re- 
producer Corp., 400 Beechwood Ave., 
New Rochelle, N. Y. 


Production facilities. Brochure out- 
lines production and research facili- 
ties, variety of products, etc., for a 
company that manufactures Ortho- 
plene, Metaplene, and Paraplene cast 
PE films; Caplene nylon film; Propl- 
ene cast polypropylene film; and 
plastic-coated packaging and indus- 
trial materials. 8 pages. Ludlow 
Corp., Needham Heights, Mass. 


Engraved and stamped products. 
Bulletin describes a line of engraved 
dials, scales, panels, data plates, 
signs, etc., that are made out of plas- 
tics and other materials. 3 pages. 
J. S. Packard Inc., 200 Hudson St., 
New York 13, N. Y. 


Flexographic inks. Production fea- 
tures, performance characteristics, 
etc., for a line of Magnagloss one- 
solvent-reducible flexographic inks 
for printing on a variety of plastics 
film and other materials. Includes 
two samples of Magnagloss inks on 
treated PE film. Technical Bulletin 
609. 4 pages. Claremont Pigment Dis- 
persion Corp., 39 Powerhouse Rd., 
Roslyn Heights, N. Y. 


Designer’s Fact Book contains prop- 
erty and application data covering 70 
standard, special, and molding grades 
of high-pressure thermosetting lami- 
nating plastics, military specs, a 
grade comparator chart, tolerance 
and weight specifications, ete. 115 
pages. Also available is Selector- 
Visualizer, a pocket-size guide con- 
taining laminated plastic samples for 
signs, nameplates, and_ specialty 
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aids plastics processors 


A semi-solid at room temperature, SAIB has a molecular weight of 838. It is exceptionally 
light in color and unusually stable to ultraviolet light. SAIB exhibits outstanding hydroly- 
sis and thermal stability. (Less than 0.1%, is hydrolyzed after refluxing 96 hours with water. 
Heated to 175°C. for a period of 6 days, its color increases slowly to straw yellow, with 
no appreciable change occurring until after 24 hours of heat-aging.) SAIB is compatible 
with a wide variety of polymers, modifiers and plasticizers and is highly soluble in most 


common solvents. (A 90° 
centipoises at 30°C.) 


When used in conjunction with di- 
methyl phthalate and other common 
plasticizers, SAIB offers processors 
of cellulose acetate plastics the means 
of achieving 
easier dry-blending 
faster molding cycles 
increased extrusion rates 
improved physical properties 


SAIB aids in dry-blending 


SAIB deactivates the cold solvency 
characteristics of dimethy] phthalate 
and similarly-active plasticizers. By 
blending SAIB with the plasticizer 
before compounding, even distribu- 
tion of the plasticizer throughout the 
cellulose acetate mix is readily ac- 
complished, eliminating the problem 
of paste formation. 


SAIB increases molding and 
extruding rates 


The presence of SAIB in a plasti- 
cized cellulose acetate formulation 
permits faster, more uniform flow 
through extrusion and molding cy!- 
inders without decreasing hardness 
or flexibility. 

As illustrated in the graph, SAIB 
has an extremely high temperature- 
viscosity index. Note that at 70°C., 
its viscosity is less than 1,000 centi- 
poises. Below this temperature, how- 
ever, a sudden increase occurs. At 
50°C., its viscosity is approximately 
4,500 centipoises. At room tempera- 
ture, it becomes a semi-solid. 


, solution of SAIB in ethyl alcohol has a viscosity of only 750 


At molding or extrusion tempera- 
tures, SAIB aids in plasticization, 
while at room temperature it has the 
opposite effect, stiffening the plastic 
and increasing its surface hardness. 
This unique behavior of SAIB per- 
mits molding and extrusion condi- 
tions applicable to a material one or 
two flows softer than its hardness 
and rigidity at room temperature 
would indicate. 

Similarly, in vacuum- forming, 
cellulose acetate sheeting formulated 
with a dimethyl! phthalate-SAIB 
blend submits to deeper drawing be- 
fore blushing occurs, again because 
of this unusual temperature-viscos- 
ity relationship. 


SAIB improves physical properties 


Modification of cellulose acetate for- 
mulations with SATB increases hard- 


ness, rigidity and tensile strength, 
and decreases weight loss on acceler- 
ated aging. 

Note that this improvement in 
physical properties achieved at prac- 
tical flow temperatures is due to the 
behavior of SAIB and not to a de- 
crease in plasticizer content. Di- 
methyl! phthalate-SAIB formulations 
exhibiting physical characteristics in 
the range of H 5 or H 6 have been 
extruded without difficulty. 


Hot melts, peelable coatings 


With its excellent permanence, com- 
patibility and stability characteris- 
tics, SAIB can be used to adv antage 
in hot melt and peelable plastic for- 
mulations. 

Tough, flexible melt coatings can 
be made containing up to 70% SAIB. 
One of their outstanding features is 
a complete absence of fuming at melt 
temperatures. Operating tempera- 
tures are lower, too. The usual appli- 
cation temperature for conventional 
butyrate hot melts is 350°F. With 
high SAIB modification, optimum 
operating temperature is only 275 °F. 

In ethy! cellulose compositions, 
SAIB acts as a solubilizer for mineral 
oil, reducing exudation of the oil 
from the film and enabling the for- 
mulator to use increased amounts of 
oil. 

In peelable coatings, SAIB im- 
proves resistance to exudation, thus 
maintaining flexibility. 

SAIB' is so unusual—acting as a 
plasticizer under certain conditions, 
and as resin extender under others— 
you will want to try it in your own 
formulations, under your own proc- 
essing conditions. You can get a sam- 
ple of SAIB, as well as a technical 
report on its physical properties and 
performance, by writing to your 
nearest Eastman sales office or to 
EASTMAN CHEMICAL PRODUCTS, 
INC., subsidiary of Eastman Kodak 
Company, KINGSPORT, TENN. 


SUCROSE ACETATE ISOBUTYRATE 


Eastman CHEMICAL PRODUCTS, INC., subsidiary of Eastman Kodak Company 


SALES OFFICES: Eastman Chemical Products, Inc., Kingsport, Tennessee; Atlanta; Chicago; Cincinnati; Cleveland; Detroit Framingham, Massa 


chusetts; Greensboro, North Carolina; Houston; New York; Philadelphia; St. Lovis. West Coast: Wilson and Geo. Meyer & Company, Son Francisco; 
Los Angeles; Portland; Salt Lake City; Seattle. 
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items. Contains information on fin- 
ishes, thicknesses, sheet sizes, prop- 
erties, colors available, etc. Formica 
Corp., 4550 Spring Grove Ave., Cin- 
cinnati, Ohio. 


PVC plasticizers. Performance prop- 
erties vs. plasticizer concentration of 
polyvinyl chloride stocks, plasticizer 
requirements for typical end prod- 
ucts, properties of neat 
plasticizers, and other technical data 
on the Paraplex and Monoplex plas- 
ticizers. Bulletin MR-20-60. 24 pages. 
Rohm & Haas Co. Washington 
Square, Philadelphia 5, Pa. 


physical 


Sintered nylon parts. Formulations 


available, properties, applications, 
etc., for Nylasint parts, which are 
nylon wear components formed by 
cold pressing and sintering nylon 
powders. Bulletin BR-1111. 4 pages. 
Halex Corp., Reading, Pa. 


“Blow molding: How to Obtain High- 
est Quality and Production Rate.” 
Explains how changes in polyethyl- 
ene resin properties and extrusion 
and molding factors affect the prop- 
erties of blow molded items; notes 
that such stiffness, 
stress crack resistance, and gloss are 
affected by resin density, melt index, 
extrusion 


properties as 


melt temperature, blow 


pressure, die opening, etc. 8 pages. 
U. S. Industrial Chemicals Co., 99 
Park Ave., New York 16, N. Y. 


Polymeric plasticizer. Product speci- 
fications, typical properties, and uses 
for Hercoflex 900, a clear liquid poly- 
ester with the plasticizing effect of a 
monomer. Data Sheet 249. 1 page. 
Hercules Powder Co. Inc., 900 Mar- 
ket St., Wilmington 99, Del. 


Adhesives, pastes properties chart. 
Includes information on epoxy ad- 
hesives, their application, cure times, 
and physical properties; test meth- 
ods, application suggestions, and 
availability. Wall chart. Furane 
Plastics Inc., 4516 Brazil St., Los An- 
geles 39, Calif. 


9th National Plastics Exposition. 
Brochure describes the forthcoming 
plastics show and SPI. National 
Conference, which will be held June 
5-9, 1961, New York Coliseum. In- 
cludes tentative list of Exposition 
exhibitors. The Society of the Plas- 
tics Industry Inc., 250 Park Ave., 
New York 17, N. Y. 


Strip coating and masking wax. 
Properties, application methods, etc., 
for Isochemwax 1812, a method of 
using strip coating for the temporary 


protection of wire leads, lugs, con- 
tact points, and other component 
parts during casting, potting, dip- 
coating, or embedment with epoxy 
resin compounds. 1 page. Isochem 
Resins Co., 221 Oak St., Providence 
@ oA 


Injection molding machines. Engi- 
neering data for a line of injection 
molding machines up to 1-oz. capac- 
ity, including specifications, features, 
capacity and pressure data, etc. 62 
pages. Newbury Industries Inc., 
Newbury, Ohio. 


Steam traps and temperature regu- 
lators. Specifications, capacities, fea- 
tures, etc. for a line of steam and 
drain traps, temperature regulators, 
pipeline strainers; heating system 
controls for molds, cylinders, as well 
as drums; etc. 12 pages. Sarco Co. 
Inc., 635 Madison Ave., New York 
12, BF 


Thermosetting molding compounds. 
Physical, mechanical, and electrical 
properties; applications; etc., for 
Durez thermosetting phenolic and 
diallyl phthalate molding compounds, 
Durez phenolic bonding and coating 
resins, and Hetron fire-retardant 
polyester resins for RP laminates 
and molded shapes. 8 pages. Hooker 





Endless Stainless Steel Belt does COMPLETE processing job 


Heating ¢ hot fusing ¢ cooling « drying 


e setting ¢ curing 


WIDTHS UP TO 85” 
polished work surface high 


tte finish 


e surface finishing 


Consult our engineers on the possibilities 
for your products, without obligation. 


METALSMITHS 558 White Street Orange, N. J. 


Specialists on Stainless Steel Fabrication. 


in 
ONE continuous 
operation 


If you produce sheets, film, coated 
products, laminates, flooring, foam 
rubber, latex or other flat work of 
plastic or rubber, investigate con- 
tinuous belt processing with “Metal- 
smiths” endless stainless steel belts. 
Learn how leading processors are 
speeding production—cutting costs 
—improving product quality. 


“Metalsmiths” (18-8) stainless steel 
belts are engineered to your needs. 
Precision-made, high tensile strength 
and springlike qualities, edges hand- 
filed and rounded, camber held to a 
minimum, working surfaces polished 
to a smooth finish that imparts an 
automatic contact gloss. 





METALSMITHS 


STAINLESS STEEL 


ENDLESS CONVEYOR BELTS 
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Chemical Corp., Durez Plastics Di- 
vision, 8 Walck Rd., North Tona- 
wanda, N. Y. 


Injection molding machines. Five 
case histories show how Natco injec- 
tion machines were used to mold: 
1) polystyrene TV implosion shields; 
2) acrylonitrile juicer bowls; 3) 
high-impact TV control panels; 4) 
butyrate carpet sweeper nozzles; and 
5) polystyrene slide projectors. Bul- 
letin 1001. National Automatic Tool 
Co. Inc., Richmond, Ind. 


Benzoyl peroxide safety data. Data 
sheet outlines safety precautions re- 
lating to benzoyl peroxide, a white 
granular solid used largely as a cata- 
lyst in resin manufacture. Covers 
properties, hazards, engineering con- 
trol of hazards, employee safety, fire 
fighting, handling and storage, and 
waste disposal. SD-81. Price: 30 
cents. Manufacturing Chemists’ 
Assn., 1825 Conn. Ave., N. W., Wash- 
ington 9, D. C. 


Films for extrusion coating and 
lamination. Durability, stability, and 
printability data; characteristics of 
substrates; barrier properties; appli- 
cations; etc., for a line of films for 
extrusion coating and laminating. 8 
pages. E. I. du Pont de Nemours & 
Co. Inc., Wilmington 98, Del. 


Organic Solvents and Chemicals. 
Revised edition provides quick and 
detailed information on 150 chemical 
products, i.e., alcohols, amines, ali- 
phatic naphthas, esters, glycols, ke- 
tones, plasticizers, polyethylene gly- 
cols, etc. Includes formulae for 
completely and specially denatured 
alcohols, table for gaging contents 
of drums, temperature conversion 
chart, and other data. 64 pages. 
Chemical Solvents Inc., 60 Park PL., 
Newark 2, N. J. 


Resin Guide. Physical, electrical, 
and chemical properties; descrip- 
tions; special features; uses; etc., for 
Vibrin polyester resins, Kralastic 
ABS compounds, and Marvinol PVC 
resins. 12 pages. Naugatuck Chemi- 
cal Div., U. S. Rubber Co., Nauga- 
tuck, Conn. 


Urethane foams. Brochure serves as 
a dual-purpose pictorial progress 
report and designer’s fact file on in- 
dustrial and commercial uses for 
urethane foams. Includes property 
and performance data relating to 
such uses as insulation, structural 
panels, missile components, indus- 
trial packaging, acoustical artifacts, 
void-filling and potting compounds, 
etc. 24 pages. Mobay Chemical Co., 
Pittsburgh 5, Pa.—End 
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Save on Plastics... 


(Raw Materials) 


WOLOCH offers complete service at the lowest rates in 
the Thermoplastic field. This centralization enables you 
to fill all your plastic needs from one quality source, 
while effecting considerable savings in processing and 
materials. Try WOLOCH when placing your next order. 
You'll be glad you did! 


For your convenience, an outline of 
WOLOCH services: 


Buys and Sells: 


Virgin and Reprocessed Polyethylene: 
Low, Intermediate and High Density. 


Polystyrene: Crystal Clear, Colors, High Impact 
in Natural and Colors. 


Nylon: Reprocessed Pellets in Natural, Black 
and Colors. 


Vinyl: Virgin Resins. 

Scrap Plastics and Off-Specification Resins: 

all materials and qualities. 

Surplus inventories of Thermoplastic materials. 


Our large inventory of all materials assures 
speedy delivery. 


Custom Compounds 
@ Our modern Custom Compounding Department 
is widely noted for accomplishing the difficult. 


e Painstaking care is always taken to formulate 
orders to your exact specifications. 


e Rigid quality control assures absolute uniformity 
of pellets, cleanliness and color. 


e@ We will work with your material or ours. 


"Ufo bock CO., INC. 


14 West 24th Street, New York 11, New York 
Cable Address: Geowoloch, New York 
Offices & Warehouses: 
New York Newark Jersey City Akron 


At Woloch, personal service is our byword 
Meu ott -tlelasl-]ae-t-hdlalet- Mellel at- lisse 
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... your best reinforcements at any cost! 


Ferro produces fiber glass for one purpose only, the reinforcement 
“complete product’”’— from raw 


And we produce the 
under our 


materials to finished mat, fabric or woven roving 
maintaining a high degree of uniformity in 


of plastics. 


own rigid controls. By 
the reinforcements we make, we help smooth out your production. 


And we help you use only the reinforcement you need. Write for 


samples, specifications and prices. 


FERRO CORPORATION 


of 
PERRO FIBER GLASS DIVISION 
Cy Huntington Beach, California 


Nashville 11, Tenn. ... 
Other Ferro plants in Argentina, Australia, Brazil, 
England, France, Holland, Hong Kong, Japan, 


CAwe, 
Write for full addresses. 


Mexico and South Africa. 





Plastics Digest 


(From pp. 56, 58) 


determining the applicability of plas- 
tics films. Three basic techniques 
used for estimating permeability are 
the concentration-increase method, 
the pressure-increase method, and 
the volume-increase method. 


Leak testing of bags. L. A. Warren 
Modern Packaging 33, 141 (June 
1960). Effective sealing of polyethyl- 
ene bags requires a rapid method 
for determining the presence of leaks 
so that corrective action may be 
taken. An instrument has been de- 
veloped that quickly detects leaks or 
seal failures in unfilled film bags. A 
hypodermic needle attachment is 
also incorporated for testing leakage 
in sealed bags. 


Analysis of methyl methacrylate co- 
polymers by gas chromatography. 
J. Strassberger, G. M. Brauer, M. 
Tryon, and A. F. Forziati. Anal. 
Chem. 32, 454-57 (Apr. 1960). Gas 
chromatographic analysis of the 
pyrolysis products was used to de- 
tect, identify, and quantitatively de- 
termine copolymers of methyl meth- 
acrylate. Both polymer mixtures 
and copolymers can be distinguished. 
The presence of as little as 0.2% 
copolymer can be detected. Compo- 
sition of the polymers can be quan- 
titatively determined, with a preci- 
sion of +0.5%, using standard curves 
of the ratio of peak areas of known 
compositions. 


Publishers’ addresses 


Analytical Chemistry: American Chem- 
ical Society, 1155 Sixteenth St., N. 
Washington 6, D. C. 

A.S.T. Bulletin: American Society 
for Testing Materials, 1916 Race St., 
Philadelphia, Pa. 

Canadian Plastics: Monetary Times 
Printing Co. Ltd., 341 Church St., Toron- 
to 2, Ontario, Canada. 

Chemical Engineering: McGraw-Hill 
Dienst Publishing Co. Inc., 330 W. 42nd 

New York N. Y. 

dustrial and Engineering Chemistry: 
American Chemical Society, 1155 Six- 
teenth St., N. W., Washington 6, D. C. 

Insulation: Lake Publishing Co., 718 
Western Ave., Lake Forest, Ill. 

Journal of Polymer Science: Inter- 
science Publishers Inc., 250 Fifth Ave., 
New York 1, N. Y. 

Kunststoffe: Karl Hanser Verlag, Leon- 
ard-Eck-Strasse 7, Munich 27, Germany 

Materials in Ae Engineering: Rein- 
hold a ~ 430 Park Ave., 
New York 22, 

Modern } LAS Modern Packaging 
a 575 Madison Ave., New York 22, 


Plastics Institute Transactions & Jour- 
nal: The Plastics Institute, 6 Mandeville 
Pl., London W1, England. 

Plastics (London): Temple Press Litd., 
pons Greene Lane, London EC1, Eng- 
and. 

Polymer: Butterworths Scientific Pub- 
lications, 4-5 Bell Yard, London WC2, 
England. 

oduct Engineering: McGraw-Hill 
Publishing Co., 330 W. 42nd St., New 
York 36, 

S.P.E. Journal: Society of Plastics En- 

ineers Inc., 65 Prospect St., Stamford, 

onn. 

Vysokomolekuliarnye Soedineniia: 
Academy of Science of U.S.S.R., Moscow, 
Russia.—End 
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cystowize? 


Testing is Part of Our, Service, Too 


lete Design, Engineering, 


Production & Finishing Operations 


SERVICES 
Designing 
Engineering 
Mold-making 
Hot-stamping 
Spray painting 
Buffing 
Sanding 
Tapping 
Drilling 

Metal inserts 
Inspection 
Assembly 


From impact-testers to X-ray, our well 
staffed laboratory is equipped to maintain 
strict quality control over molding com- 
pounds and production molding. Here, too, 
under laboratory surveillance, we still tailor 
our own Neillite — one of the first phenolic 
molding compounds — to your specific 
needs. On numerous occasions, Government 
Agencies have retained us to design, de- 


velop and test applications and materials. 


Look to Watertown for . 


Price Delivery Quality 


THE WATERTOWN MANUFACTURING CO. 


1000 ECHO LAKE RD., WATERTOWN, CONNECTICU 


T 
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TO: The Marblette Corporation 
37-17 Thirtieth Street, Long Island City 1, N. Y. 
Rush me my copy of the Maraset Electrical Resins Selector. 
Please include specific information on resins for the 
a following application: ———_»_ 
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New—Marblettes Class H 


Easy-to-read tables offer rapid reference for 





the complete and versatile Maraset ‘’E’ series 
of electrical and electronic resins. 


Flexible or rigid “E” resins withstand thermal 
and mechanical shock, even at high heat, are self 
flame-extinguishing, meet military specifications. 


Filled and unfilled “E” resins for impregnating, 
potting, dipping, and coating include epoxy var- 
nish, non-sag epoxy pastes, and Marafoam poly- 
urethane foam. 
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Epoxy Casting Powders 


And now — new Maraset epoxy “E” powders: 
@ resin 41 35E (unfilled), #1 36E (filled) 


cure without catalyst 

for Class H high-temperature operation 
semi-flexible, uniform, readily liquefied 
provide high strength, low shrinkage 

meet federal transformer specs. in MIL-T-27A 


Mail the coupon today for more information on 
these new “E” series epoxy powders, as well as 
for the Maraset electrical resins guide. 


Ma rbi atte 37-17 Thirtieth Street, Long Island City 1, N. Y. ° STillwell 4-8100 


CHICAGO * DETROIT + LOS ANGELES * SEATTLE * WICHITA * TORONTO 











one of Du Pont’s versatile 
engineering materials 


Pump parts of DELRIN* 
cut costs...reduce 
horsepower requirements 


Here is a new gear pump that attains 
the maximum advantages of its pat- 
ented design features by using Du Pont 
DELRIN acetal resin for all the major 
parts (housing, gears, bearings, cover 
plates, bypass valve and drivesheave). 
Compared with rotary pumps now 
made in brassand other metals, thenew 
pump of DELRIN has better efficiency, 
less heat buildup, improved bearing 
characteristics with no lubrication, 
quieter operation and longer life. The 
manufacturer reports that the low 
friction of DELRIN reduces horsepower 
requirements as much as 50% over 
comparable models in brass. 


In addition, economical injection 
molding of these parts to close toler- 
ances—plus the elimination of expen- 
sive finishing operations — provides 
the greatest possible savings in pump 
cost. The pump parts are molded by 
Artag Plastics Corporation and Chi- 


cago Molded Products for Planet 
Products of Chicago, Illinois. 

As in most applications, it is a com- 
bination of property advantages that 
makes DELRIN outstanding in per- 
formance. The different parts of the 
pump depend, in varying degrees, on 
such properties of DELRIN as: high 
strength, stiffness, creep resistance, 
corrosion resistance, non-lubricated 
bearing characteristics, low friction, 
dimensional stability, abrasion resist- 
ance and excellent fatigue life while 
subjected to a range of temperatures 
and environments. 


On the following page, you'll find 
more examples of how these proper- 
ties are being used to improve the 
performance and lower the produc- 
tion costs of a variety of pumps. The 
details may well stimulate your think- 
ing about the advantages of DELRIN 
for your products. 





one of Du Pont’s versatile 
engineering materia/s 


Delrin 


How parts of DELRIN’ improve pump performance 





WALKER lubricator uses DeLrin for the pumping unit of a new im- 
proved central lubricator for vehicles. Here the high temperature 
strength of DELRIN is a prime requirement—the pump body must 
withstand under-the-hood temperatures up to 250°F. Pump body, 
cap, check valve and tube connector are all economically injection- 
molded of DELRIN. They meet the exacting mechanical requirements 
for the pump in addition to providing major savings in manufactur- 
ing costs. (Molded by G. Felsenthal and Sons, Chicago, Illinois, for 
Walker Manufacturing Co., Racine, Wisconsin.) 





CLAYTON MARK jet pump has an improved volute housing and venturi 
assembly of DELRIN, replacing the former combination of cast iron 
and brass, and offers significant advantages in both cost and pump- 
ing efficiency. Creep resistance, abrasion resistance and dimensional 
stability, even under elevated temperatures, are necessary here. The 
two parts of DELRIN are easily and economically joined by spin weld- 
ing. (Molded by Chicago Molded Products, Chicago, Illinois, for 
Clayton Mark Company, Evanston, Illinois.) 





RED JACKET “Trailblazer’’ jet pump uses new injection-molded im- 
pellers of DELRIN, because these parts give superior performance over 
comparable models in brass through increased efficiency, greater 
abrasion resistance, reduced mineral buildup and longer life. In ad- 
dition, the use of DELRIN resulted in a 35% saving in impeller costs. 
(Molded by Chicago Molded Products, Chicago, Illinois, for Red 
Jacket Manufacturing Company, Davenport, Iowa.) : 





RED JACKET “Custom Submerga’’, a new submersible pump, uses 
DELRIN to achieve new high standards of performance and depend- 
ability. In each of the stages, DELRIN replaces brass for the impeller, 
bowl and diffuser. The fatigue endurance,strength and resistance 
to creep and corrosion of DELRIN are particularly valuable. According 
to the manufacturer, precision-molded parts of DELRIN provide an 
85-90 % cost saving over comparable parts in brass. 





These are only a few examples, selected from one particular 


field, of the many ways in which Dexrin is improving designs 
and effecting economies in hundreds of applications across a 
broad range of industries. Why not translate the cost and per- 


POLYCHEMICALS 
DEPARTMENT 


formance advantages of De.rin acetal resin in terms of your 


product? Mail the coupon below for further information. 


E. 1. du Pont de Nemours & Co. (Inc.), Dept. B-1 3 4 5 
Room 2507-D Nemours Building, Wilmington 98, Delaware 
I am interested in evaluating DELRIN for the following use: 





Name__ 





Company Position 








Street __ 





 __ as Zone State 





In Canada: Du Pont of Canada Limited, P. O. Box 660, Montreal, Quebec 


E86. U5. Pat. OFF 
BETTER THINGS FOR BETTER LIVING . . . THROUGH CHEMISTRY 


DELRIN 


Alathon Zytel Lucite 
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ROD AND SLAB 


FOR 


7/7 
PROMPT 
DELIVERY! 
WRITE FOR COMPLETE LITERATURE 


A. L. nd] ¥ DE co. Dept. MP GRENLOCH, NEW JERSEY 


Established 1932 


DISTRIBUTORS FROM COAST TO COAST 


Member of Plastic Pioneers 
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A FINISH 
AS DEEP AS 
A TALL 
TEXAN 


Premium select quality stainless 

steel or aluminum, precision grinding 
to + .002 and custom built 

polishing and buffing machines 

plus highly skilled personnel combine 
to produce quality press plates 

for the plastic laminating and 


hardboard industries. 


Best single source in the U. S. 
for both original manufacture and 


refinishing of press plates. 


APACS 


Vth ih lobed —b- be cto Meloni —lob ie tsns koh <a 
2301 BELGRAVE AVENUE + HUNTINGTON PARK, CALIFORNIA «© LUDLOW 7-217] 
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A resin that gets no charge out of high voltage 


GLIDPOL polyester resins present a clear case of positive insulation for delicate electrical 


components—terminal blocks, coils, transistors. 


No matter what the process, whether encapsulating, embedding, potting or casting, 
GLIDPOL resins are formulated to provide not only the right protective barrier against 
high voltage but humidity, impact, vibration, corrosion and chemicals as well. And they 


can easily be pigmented in a wide range of colors. 


Write for complete information on the GLIDPOL polyester resin system best designed 


to meet your particular protective requirements. 


RESINS FOR EVERY APPLICATION 
The Glidden Company 
INDUSTRIAL PAINT DIVISION 


900 Union Commerce Building + Cleveland 14. Ohio 
in Canada: The Glidden Company, Ltd., Toronto, Ontario 


There’s a GLIDPOL Polyester Resin system, 
plus Glidden Technical Service, to help 
you do it better, more economically, what- 
ever your product, process or problem. 





Announcing the new 1961 
MODERN PLASTICS 
ENCYCLOPEDIA 

ISSUE 


Off press since early this 
month, this is the standard 
workbook . . . the plastics 
“Bible”. . . used by the plastics 
industry the world over. It’s 
your business advisor, cost 
consultant, production tool, 
technical informant and pur- 


chasing guide. 


The 1961 Issue contains a 
total of 1374 pages of informa 
tion on plastics . . . from 112 
pages on resins and molding 
compounds .. . to 64 pages of 


technical data charts . . . It’s 


all there including 604 pages 


of informative advertising. 


Use it often. 


If you are not already a subscriber to MOD- 
ERN PLASTICS magazine (present subscribers 
to MODERN PLASTICS automatically receive 
a copy of this complete Plastics Encyclopedia 
MODERN PLASTICS Issue) . . . write to Subscription Manager for 
information on how jo get your own personal 
575 Madison Avenue New York 22, New York copy today. 
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¢ PLASTICS 

TESTERS 

CHECK 
LIST 


Armstrong Abrader (ASTM D-1242) 
Identation Machine (ASTM D-1147) 
Compression Set. App. (ASTM D-395) 
Climbing Drum Peel App. (ASTM D-P) 
Dow Gas Trans. Cell. (ASTM D-1434) 
Guarded Hot Plate (ASTM C-177) 
Heat Distortion Tester (ASTM D-648) 
SPI Flam. Tester (ASTM D-1433) 
Setchkin Self-ign. App. (ASTM E-136) 
Torsion Tester (ASTM D-1043) 

A Stress Cracking App. [ASTM D-1693) 
NOPCO Ball Rebound Tester 

Pitt. Corning Thermal Cond. Probe 
FRL Environmental Test Chamber 


Gas 
Transmission 


Heat Distortion 


Flammability | 


WRITE FOR INDIVIDUAL 
BROCHURES OR CATALOG 


CUSTOM SCIENTIFIC INSTRUMENTS, INC. 


541 Devon Street Kearny, N. J. 


Tel. WYman 1-6403 
Hilo Chamber 











Sta-Warmi ELECTRICALLY HEATED 


CYLINDRICAL 
TANES ‘e. wetivg 


and dipping compounds 


Numerous capacities. Range 
of voltages. Variety of useful 
accessories. All engineered 
to fit your production require- 
ments. Every Sta-Warm melt- 
ing tank is built to efficiently 
and economically supply its 
full rated production of prop- 
erly melted compounds. 


BULLETIN 
TODAY 





a String Around 
It, Sta-Warm Can 
Heat It for You.” . 
858 N. CHESTNUT ST., RAVENNA, OHIO 


Subsidiary of ABRASIVE & METAL PRODUCTS CO. 
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9 WAY A VINGS 


WITH D-M-E 
STANDARD MOLD BASES 


ADDED QUALITY 

Exclusive design and construction features at 
standard prices! You get first-quality steel; sur- 
faces ground flat and square; patented tubular 
dowel construction; one-piece ejector housing; 


stop-pins welded to ejector bar; and sizes to 233(” 
x 3514". 


GREATER ECONOMY 


Interchangeability lets you replace any com- 
ponent without special fitting or reworking! 
Choose from over 7,000 cataloged Mold Base 
combinations. 


FASTER SERVICE 


Delivery from local stock means you get 
Standard Mold Bases, components and supplies 
direct from D-M-E’s local branches! 


ARE YOU GETTING THE NEWS? 
D-M-E’s monthly publication for design- 
ers, mold makers and molders sent to you 
without cost or obligation. Write today! 





DETROIT MOLD 
DME ENGINEERING 
COMPANY 
6686 E. McNichols Road — Detroit 12, Michigan — TWinbrook 1-1300 
Contact your nearest branch for fast deliveries! 


CHICAGO + HILLSIDE, N.J. + LOS ANGELES 
D-M-E Corp., CLEVELAND, DAYTON; D-M-E of Canada, Inc, TORONTO 
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PRODUCTION oy Anse 


IN PLASTIC MOLDING MACHINES 


BLOWMOLDER 


Model 1246 
The Model 1246 is a completely automatic 
injection type blowmolder. One to ten bottles 
can be blown at one time, depending on size. 
Shot capacity is 4 to 6 oz., and plasticizing 
capacity is 125 Ibs./Hr. 


MODEL 74 & 75 


The Model 74 is a 1, 2 and 3 oz., fully 
automatic machine. Plasticizing capacity 
is 60 to 80 Ibs./Hr. 

Model 75 is 4 to 6 oz., fully automatic. 
Plasticizing, 80 to 100 Ibs./Hr. (Machine 
illustrated is Model 74.) 


11 & 12 


The Model 11 is a 3 oz. Duplimatic, designed for 
insert molding. Plasticizing capacity is 60 Ibs./Hr. 
The Model 12 has 4 to 6 oz. shot capacity, 
excellent for heavy duty insert molding. 
Plasticizing capacity, 80 to 100 Ibs./Hr. (Machine 
illustrated is Model 12.) 


The Moslo line of Plastic Injection Molding Machines offer economical, high volume 
production. Their versatility makes it possible to produce a great variety of industrial 


and commercial parts. Before you buy . . . investigate the Moslo line . . . Write for com- 
plete specifications. 


2442 PROSPECT AVE. + CLEVELAND 15, OHIO 
Ma rnufacturers of the World's Finest Plastic Injection Molding Machines 
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Letters 
(From page 46) 


ber of drug products or ingredients 
found in drug products. Paraldehyde 
injection, benzyl alcohol, diethyl 
carbonate, benzaldehyde and benzyl 
benzoate dissolved polystyrene but 
did not alter the other two types 
of plastics. Dimercaprol injection, 
depending upon length of contact, 
etched the internal surface of poly- 
styrene but did not show any effect 
on polyethylene or nylon. Dimethyl- 
acetamide softened nylon. 

Nylon syringes had the ability to 
bind or sorb significant quantities of 
a group of drugs possessing acidic 
hydrogens. One-week contact pro- 
duced the following results: 


Agents which were bound by nylon 
syringes—expressed as % after 
one week of contact 
4-Chloro-3-methylphenol 

Propylparaben 

Salicylic acid 
Parahydroxybenzoic acid 
Methylparaben 

Benzoic acid 


p-Aminobenzoic acid 
Sorbic acid 


Binding in some instances was noted 
after only a few hours contact. 
I believe that what has just been 
reviewed should justify some con- 
cern by segments of the plastics in- 
dustry. Unfortunately, my experi- 
ence with various plastics groups 
has led me to believe that the plas- 
tics industry has little enthusiasm 
for this subject. In answer to ques- 
tions concerning drug-plastic inter- 
action, several have admitted that 
they have not done much work in 
this area and feel that studies should 
be conducted by some other group. 
We are attempting to do this at the 
university level but lack of funds 
prevents adequate research. 
It is my hope that this letter may 
stimulate a discussion on the sub- 
ject of drug-plastics interaction and 
possible steps which might be taken 
to formulate certain standards for 
plastics materials to be used in phar- 
macy and medicine. The task is not 
simple but will require serious 
thought and action if the public is 
to be completely protected. I would 
like to see these steps initiated by 
the plastics industry — perhaps 
through its Society of the Plastics In- 
dustry rather than by a govern- 
mental agency. 
John Autian, Ph.D., 
Assoc. Prof. 

College of Pharmacy 

The University of Texas 

Austin, Texas 
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DOINGS AND FINDINGS 


HAPPY HOME 


Have you noticed what today’s improved 
milk cartons are doing for the home? 
Modern cartons of polyethylene-coated 
paper allow Mother to do the shopping 
with less worry about milk leaking over 
other groceries. And Dad—well, we all 
know who takes out the garbage. And 
toting a bag not previously weakened 
by milk leakage does to some extent 
brighten his day. 











With the many improvements that 
have been made in resins used for the 
extrusion-coating of paper, cartons are 
now more dependable than they have 
ever been before. With Eastman’s new 
Tenite Polyethylene 895P-6000 Natural, 
for example, pinhole-free coatings have 
been produced at weights just above 7/2 
pounds per ream (about 0.5 mil). This 
resin—melt index 3.5 and nominal den- 
sity 0.921—offers superior and uniform 
drawdown properties that will, in fact, 
permit coatings as thin as 3 pounds per 
ream (about 0.2 mil). Paper coaters have 
found it to be excellent for a wide range 
of coating weights. 

More information is available in our 
Materials Bulletin 2 if you're interested. 


A MATTER OF CHOICE 

Both acetate and butyrate sheet are 
extensively used for blister, bubble, and 
skin packaging. Butyrate usually gets 
the nod when extra strength and longer 
shelf-life are primary requirements. Ace- 
tate—costing a bit less—meets less strin- 
gent packaging needs very satisfactorily. 
Eastman’s technologists have developed 
a new formulation, Tenite Acetate 081, 
for the extrusion of thin-gauge sheet 
which makes the forming of extremely 
clear, deep bubbles and blisters well- 
nigh a cinch. In thermoformed packag- 
ing, the sheet permits deep draws without 
blushing. 

Whichever you prefer . . . acetate or 
butyrate . . . you can count on high 
quality in these Tenite plastics. If you're 
uncertain which material is better for 
your purpose, just ask and we'll help 
you find out. 


ALL BECAUSE OF A TEAR-TAPE 


The next time you remove the top of a 
wrapper from a box of cough drops or 
a pack of cigarettes, notice how easily 
and smoothly the tear-tape works. Prob- 
ably you've never given much thought 
to such an everyday convenience. 
Neither had we, until we began studying 
the possibilities of inexpensive poly- 
ethylene film as an overwrap material. 
Shortly thereafter, tear-tape operation 
became something of a hair-tearing pre- 
occupation. 

In development work with a standard 
high-speed cigarette overwrap machine, 
we found that polyethylene film could 


be rapidly and smoothly overwrapped 
with only minor changes in the equip- 
ment. The most important machine modi- 
fication arose in connection with sealing. 
Heated Teflon-coated rollers proved to 
work out nicely in producing clear, even 
seals. 

The biggest problem, it turned out, lay 
not in applying the film overwrap but, 
rather, in opening the wrapped package 
by means *f tear-tape. Being naturally 
tough, polyethylene film tore irregularly 
when the tape was pulled. We tried ori- 
enting the film. That helped, but not 
enough. To lick the problem thoroughly, 
our plastics laboratories took definitive 
action ... they handily developed a new 
Tenite polyethylene formulation with the 
special tear characteristics needed. Tai- 
lored to u tear-tape, you might say. 

For more information or for answers to 
any questions about the fabrication or 
use of Tenite plastics . . . polyethylene, 
polypropylene, butyrate, acetate, propio- 
nate, and polyester . . . contact either 
your nearest Tenite representative or 
Eastman Chemical Products, Inc., Plas- 
tics Division, Kingsport, Tennessee. 
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plastics by Eastman 








Photo, American Motors 


HIGH-DENSITY PE moves in 
fast in 1961 autos. Glove 
compartment for Rambler 
weighs | 2 Ib., is contoured 
at rear to make room for de- 
froster ducts. Ford’s PE kick 
panel (right) has molded-in 
bead on rear edge that elim- 
inates strip of windlace pre- 
viously required for fiber- 
board panels 


1961 autos 


(From pp. 85-90) 


double-walled, extremely strong 
ducting system—low in cost and 
install. Because of the 
construction of the units, thermal 
insulation is high and there is no 
need for extra insulating material 
as would generally be necessary 
with metal. Fabricating metal 
ducts in this shape with slip-joint 
sections, in fact, would have been 
virtually prohibitive in cost. 
e “The first all-plastic automo- 
bile hardware” is the claim for 
the molded Delrin acetal door 
handles and window regulators 
for Ford’s 1961 line of Econoline 
trucks. It’s an important break- 
through for plastics—one that the 
hardware industry is watching 
closely. And Du Pont is count- 
ing on the rigidity, toughness, 
insulating qualities, and dielectric 
characteristics of molded acetal 
to keep plastics in there. Weight 
saving is a little over 67 percent. 
For Ford, this is the second 
new application of acetal. The 
other is a one-piece housing for 
a windshield-washer pump for the 
1961 Thunderbird. Molded by Del- 
man Co., the corrosion-resistant 
plastic part 


easy to 


replaces one origi- 


nally designed in a die-casting al- 
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Motor Co. 


Photo, For 


loy. And note again—it’s a moving 
mechanical part! There’s no doubt 
but that the new, tough thermo- 
plastics are coming closer to a 
real penetration of this area. 

e Last year, Ford Motor Co. 
shook up the automobile industry 
with its announcement of a switch 
to molded high-density PE 
seat side shields—a switch that 
meant a !% reduction in part and 
tooling costs over steel side shields 
and a 2.8-lb. weight savings per 
car. Of course, the big question 
still remained: was this a one- 
time shot or did it indicate a 
definite trend? The answer: in 
its 1961 models, Mercury and 
Thunderbird picked it up and 
American Motors plans a similar 
switch. In its 1961 models, the 
Thunderbird and Continental ex- 
cepted, Ford plans to use PE for 
kick panels. In normal use, these 
panels, at the left and right ends 
of the dashboard, are kicked by 
passengers as they enter or leave 
the car or as they change the po- 
sition of their feet. Thus a sturdy, 
abrasion-resistant material was 
needed—and high-density PE 
filled the bill. 

The material which PE replaces 
in this application—an asphalt- 
impregnated paperboard with a 
colored surface layer—is_ rela- 
tively inexpensive, but by cutting 


the number of seals, retainers, 
screws, etc., previously required 
to install the panels down to only 
two mounting screws, plastics 
panels are placed in a more com- 
petitive position. The rear edge 
of the plastic panel, for example, 
is molded with a bead that elimi- 
nates any need for a strip of wind- 
lacing previously required in the 
application; and mounting holes 
and reinforcing ribs are molded 
directly into the rear side of the 
panels. From the functional stand- 
point, the PE panels, with a 
molded-in grain finish, offer a 
higher degree of abrasion resist- 
ance, they will not soak up mois- 
ture and become soggy, and since 
color is integral, it cannot be 
rubbed off. 
e Injection molded high-density 
PE glove boxes is an application 
one manufacturer feels will be 
widely adopted within the next 
two years. In the 1961 Rambler 
American, the PE glove box be- 
ing used by American Motors 
contains about 1% lb. of material; 
it is larger than the conventional 
fiberboard box it replaces; it 
offers a greater degree of tough- 
ness and resiliency; and it is used 
in conjunction with a large com- 
partment door that opens down to 
form an ample tray. Ease of clean- 
ing is another important plus. The 
one-piece box is molded with 
integral stiffening ribs and is con- 
toured at the back to make room 
for the defroster duct and nozzle. 
Ford Motor Co., which also uses 
a molded PE glove box that fits 
into the front seat console of the 
Thunderbird, has several other 
high-density PE “firsts” to its 
credit. These include: a thermo- 
formed spare tire cover for the 
Falcon and Comet station wagons; 
protective pivot covers which 
snap in place over the exposed 
front seat hinges of the Thunder- 
bird; and molded spring inserts 
which are used between the 
spring leaves on the rear suspen- 
sion of the car. This latter appli- 
cation replaces impregnated cloth 
strips and by eliminating metal- 
to-metal contact is designed to 
keep the spring leaves from 
scrubbing together and squeak- 
ing. Molded-in bumps on the in- 
serts mate with “dimples” in the 
springs to hold the inserts in place. 
e Indicative of plastic’s engineer- 
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the variety and quality 
of 


WELLINGTON SEARS 
if- |e] dota ce) am orel-halale| 


Cotton Broken Twill 





Spun Dynel Cotton Chafer 


Welkote Filament Nylon Knit Kote Lantuck 


Shown here is just a tiny sample of the many quality base fabrics 
offered by Wellington Sears for both plastic and rubber coating. 
The entire selection is more complete and up-to-the-minute than 


can be found anywhere else in the textile industry. 


There are wovens, non-wovens and knits in cotton and syn- 
thetics for every coating application. All are continuously : 
proving themselves—in a variety of uses ranging from air- 
supported domes and collapsible fuel tanks to luggage, uphol- fxm we" 
stery and garments. FIRST In Fabrics For industry 
Leading companies at home and abroad rely on the century- For Coated Materials, High and Low Pressure 


long experience of Wellington Sears in supplying fabrics to Laminates, and other Reinforced Plastics Products 


industry. When you have a problem, call on us. And, in the Wellington Sears Company, 111 West 40th St., N.Y. 18, N.Y. 
meantime, write for our free illustrated booklet “Fabrics Plus,” Akron + Atlanta - Boston + Chicago + Dallas + Detroit 


Dept. K-11. Los Angeles + Philadelphia - San Francisco 
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Look what you can’t see... 


In a Paterson Overlay Paper you 
can’t see the paper. You can see the 
attractive metal-fleck pattern... and 
that’s all you can see after the paper 
is saturated with laminating resin. 
The disappearing act is consist- 
ently dependable in any Paterson 
Overlay Paper. Near-sterile plant op- 
erating conditions, strict pulp control 
and Paterson water filtration tech- 


niques help make the difference be- 
tween any of these papers and paper 
produced anywhere else. 

Paterson Overlay Papers are avail- 
able in the plain whitest white of any 
such papers—or with decorative 
metallic and colored plastic additives. 
Either way, the paper transforms to 
a transparent surface that resists 
heat, wear and abrasion. 


“Something Special in Papers” 


PATERSON PARCHMENT PAPER CO. 


CNN 





ing virtuosity in offering designers 
the widest possible selection of 
properties is the new instrument 
panel for the 1961 Cadillac. For 
the rugged backbone of the part— 
a frame molded of glass-reinforced 
styrene (supplied by Fiberfil, 
Inc.); for the safety cushioning 
—a foamed-in-place urethane 
padding; and for the decorative 
flexible exterior — a sheet of 
grained vinyl thermoformed 
around the entire assembly. 

e From Ford in 1961 comes the 
announcement of a _ lubrication 
system which requires greasing 
only every 30,000 miles versus the 
recommended 1500 miles for most 
other automobiles. Key to the sys- 
tem is a special grease with a 
molybdenum-disulphide base and 
sealed against contamination with 
polyurethane caps and liners. 

e Joining urethane and vinyl 
foam cushioning, padding, etc., 
applications in the automotive 
market is polyethylene foam 
(Ethafoam, by Dow Chemical 
Co.). As a gasketing material, the 
polyethylene foam offers a combi- 
nation of rigidity, low friction, 
high compressibility, and excellent 
ozone resistance, that make it a 
natural replacement for foam 
rubber and mastic body seals. 
From a half-dozen applications 
in the 1959 and 1960 Chrysler line, 
the material has grown to the 
point where it will now appear in 
30 applications in the 1961 line. 

e Next big automotive area for 
plastics penetration: garnish 
moldings. American Motors has 
started the ball rolling by replac- 
ing stamped metal trim around 
the windows in the interior of the 
1961 Rambler with injection 
molded Kralastic ABS strips. 
Molded in colors that harmonize 
with the different interior color 
schemes, the plastic trim has 
proved far superior to painted 
metal. And simplified assembly 
operations swing costs in its favor. 
From other manufacturers comes 
word that polypropylene modified 
acrylic (e.g. Implex), and other 
plastics are under evaluation. If 
these applications ever kick loose, 
it can mean a lot of plastics. 


. « « And rumor has it 


While all of the applications 
described above are actual com- 
mercial items that have been re- 
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NEW! Motch & 


No More Sprues Merryweather 
my nenosee GP lap Will send a 
Sharp engineer 





Hot Tip Nozzles can be used in place of conventional sprue 
bushings—gate directly into parts or runner system. No ex- 
ternal heaters required. Allows small gates and permits pro- 
longed interruption of cycle without freeze-ups. A a : 
Makes Better Molded Parts—by producing fast, precise tem- $ The problems of cutting plastic 
perature control for conventional and impact molding. require a specialized technique. 
Cuts Costs—by eliminating sprue cutting, grinding and scrap , We'll be happy to send a sawing 
losses. Saves by shortening start-up time, preventing drooling 


specialist who can show you how to 
nozzles. 


get the most out of your sawing and 
Write for complete data and convenient Quotation Request 


sharpening equipment. When you 
Form. 


oad Bedi select Motch and Merryweather 
blades you get the right blade 


Injection Control Corporation| Fi plus top auatiy an 


677 South Eton Road Birmingh ercme top service. Call your Motch 
out oT citar, sopeeere Prompt tats and Merryweather distributor. 





Write for a free catalog or an 
answer to your specific prob- 
lem in cutting plastic. 


-— 





| : Te \ 
VINYL | Vea — 
POLYETHYLENE weal SEA 


* COLORING wae \e 3 
* STRAINING —— 


When you need gold, pearl or 
other special formulations . . 
© PELLETIZING look for the Alpha Green Seal. It's : 
your guarantee of dependability, Cutting Tool 
* REPROCESSING service and quality. Manufacturing Division 


ALPHA CHEMICAL AND | * 248ez srReer, sl as AAP 
PLASTICS CORP. TEL. MARKET 4.4444 
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UNLIMITED 


FOR UNLIMITED APPLICATIONS 
IN FIELDS UNLIMITED 


ACRYLICS, CELLULOSICS, POLYSTYRENE, [ Si ' 
POLYETHYLENE, NYLONS, TEFLON®, {| 
LEXAN®, WOOD, STYROFOAM®,. I 


























(won METALLIC BALLS are used for a 
great variety of things such as check We make balls 
valves, ball bearings, rollers, detents, for all Roll-on 
etc., as well as many uses in the chemical . 
field. If you have a need, we are Applicators. Ifa 
equipped to make balls from 1/16” non-metallic ball 
dia. up to 1” dia. in quantity. Sam- is the answer to 
ples of many sizes in a range of your problem, 


materials are available. 
, ' we are at your 
We can also supply smal! turnings of cylin- 


drical shapes formed from round rods and service. 
tubes for all types of applications. Range of 
sizes is from Ye" to 1” diameter and up to 


7” long. We hold tolerances of .002 on 
=e ond .005 on wood, plus or minus. 














If a plastic ball will make it better. . . 
ORANGE can make it best! PLASTIC BALL DIVISION 


ORANGE PRODUCTS, uc. 
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NOW available in two charts...a thorough breakdown 
of what is presently available in self extinguishing plastics. 
Almost 400 resins and molding compounds, films, sheeting, 
laminates and foams are noted by: 


Manufacturer 

Trade name and number 

Type of resin used 

; Tests passed 

MODELS FOR EVERY PURPOSE Tensile strength 

3 > p eiwP at 72°F, PSI 
+35 ‘im ' é \, Impact notched izod 
be Had | odel 6012 is especially designed at 72°F FT-LB/IN of notch 

zE ie for plastic forming processes Hardness (1) 


- a" (= where a single, stabilized water Specific gravity 
meee enee wedet 6003 temperature is required for the Heat distortion points °F 
eer erate inate control of mold or calendar roll Dielectric strength V/M 
le temperatures. Among the outstand- Light stability 
ing features of this unit are fast Colors available 
8 reaction to temperature change, 


©e 
v a. low water capacity, high circulat- 
Mode! 6031 Model 6012 
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“2 can be furnished to operate in any 
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q - at no additional charge. 
hy v Reprinted from the November 1959 and April 1960 MODERN 
row Hnguh GG PLASTICS they will be mailed at the pre-paid price of $.50 


for the both. Quotations for quantity orders (100 and up) 
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since 191-7 pee ses g | °*| MODERN PLASTICS 
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leased for publication, there are a 
number of other fascinating plas- 
tics applications still kept under 
wraps by Detroit. Several of these 
will probably be appearing in one 
form or another in 1961 models— 
but no one is doing much talking 
about them. Here is a round-up of 
some you will be hearing about. 

e Polypropylene which started to 
show up in the form of grilles, 
plugs, defrost nozzles, clips, and 
kncbs in the 1961 autos, will 
probably have its greatest stimu- 
lus later in the year with the 
introduction of a startling new 
application—an injection molded 
polypropylene accelerator pedal. 
Two major automotive manufac- 
turers are known to be working 
on this one—and a reiease should 
be forthcoming shortly. When it 
breaks, it should really shake up 
the industry. 

A prototype model developed 
by Millington Mfg. Corp., Upper 
Sandusky, Ohio, using polypropyl- 
ene supplied by Hercules, indi- 
cated that the pedal could be 
molded in one piece complete with 
an integral built-in hinge that 
would join pedal and base! Flexes 
up to 1 million times have been 
reported. It’s the same integral 
hinge principle (a thin strip of 
material joins the two halves) 
that showed up earlier this year 
in eyeglass cases and portable 
record carrying cases. Only in 
this automotive application, it 
would mean a savings of from 50 
to 75% in initial cost (as compared 
to conventional rubber-covered 
steel models) plus further econo- 
mies in cutting down the number 
of accessory parts and reducing 
assembly time. 

And automotive engineers have 
been quick to note that it is not 
too far a jump from the pedals to 
glove boxes, integral dampers in 
the air-distribution systems, ash 
tray bezels and covers, and snap- 
on dome light lenses—all with 
that integral hinge feature. 

e An extruded high-density PE 
duct or conduit which encloses a 
number of electrical wires within 
the passenger compartment of the 
car is reportedly under evaluation. 
A “zipper” feature facilitates ac- 
cess to the wiring. The conduit is 
installed beneath the carpet of the 
passenger compartment. 

e One manufacturer is reportedly 
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A LOW COST—EASY TO OPERATE 
Drape and Vacuum Forming Machine 





Maize): 
AUTOMATIC 


Widely used in Industry for 
VISUAL PACKAGING 


@ Spore Parts 
@ Governmental Packaging 
@ Protective Packaging 


These firms are now using the Comet Meteor: 
G | Electric C 
Westinghouse Electric Corp. 

Sundstrand Machine Tool Co., Aviation Division 
Caterpillar Tractor Co. 





P Y 


Write for bulletin M-11. 


Other Standard Comet Machines: LAB-MASTER, 
Three Station ROTARY, COMET TWIN, STAR-Thermo 
Forming Press, MERCURY Continuous Vacuum Form- 
ing and Packaging Machine, Automatic Skin-Pak 
and Slitting Unit. 





SAVE 


WHEN YOU 
BUY 
MACHINE 
AND MOLD 
AS A 
PACKAGE 


One single responsibility, one source of top quality 


will give you both machine and mold at an over-all 


arte naw 
(a guantily 
production at 


saving of time and money. Precision toolmakers 


treat each item with equal care to make both work 


reduced prices together as a package to give you the best results. 


STANDARD TOOL COMPANY 


213 Hamilton Street, Leominster, M h 
OMNI PRODUCTS CORPORATION —Export Distributors, New York, N.Y. 
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FOR UNLIMITED APPLICATIONS 
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ACRYLICS, CELLULOSICS, POLYSTYRENE, 
POLYETHYLENE, NYLONS, TEFLON®, 
LEXAN®, WOOD, STYROFOAM®. 

















(won METALLIC BALLS are used for a 
great variety of things such as check 
valves, ball bearings, rollers, detents, 
etc., as well as many uses in the chemical 
field. If you have a need, we are 
equipped to make balls from 1/16” 
dia. up to 1” dia. in quantity. Sam- 
ples of many sizes in a range of 
materials are available. 


We make balls 
for all Roll-on 
Applicators. If a 
non-metallic ball 
is the answer to 
your problem, 
we are at your 


service. © 
If a plastic ball will make it better . 


ORANGE can make it best! PLASTIC BALL DIVISION 


RANGE PRODUCTS, unc. 


MITCHELL ST., ORANGE, NEW JERSEY 


We can also supply small turnings of cylin- 
drical shapes formed from round rods and 
tubes for all types of applications. Range of 
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NOW available in two charts...a thorough breakdown 
of what is presently available in self extinguishing plastics. 
Almost 400 resins and molding compounds, films, sheeting, 
laminates and foams are noted by: 


Manufacturer 

Trade name and number 
Type of resin used 

Tests passed 

Tensile strength 

at 72°F, PSI 

Impact notched izod 

at 72°F FT-LB/IN of notch 
Hardness (1) 

Specific gravity 

Heat distortion points °F 
Dielectric strength V/M 
Light stability 

Colors available 


Self Extinguishing 
Plastics Material 


Reprinted from the November 1959 and April 1960 MODERN 
PLASTICS they will be mailed at the pre-paid price of $.50 
for the both. Quotations for quantity orders (100 and up) 
available on request. 
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LOOK TO 


‘Laylor-Emmett 


FOR VERSATILE TIMERS... 


Type RM88015 ROBOTRON* Timer. Matrix cir- 
cuitry minimizes wiring while permitting 
more functions and simplified mechanism. 
This timing control for plastic molding 
presses is so simple that cycle sequences 
can be set up in as little as 10 seconds 
without particular skill or familiarity. 
Makes all press operations fully autcmatic 
from start to finish. 


New 395R Indicating Pressure Controller. [x 
tremely sensitive to slight pressure changes. 
Offers excellent readability, precise set 
point adjustment and an adequate Sensi- 
tivity or Proportional Band adjustment. 
Can be mounted on top or at the side of a 
valve. Available with brackets for mount- 
ing on valve actuator, valve body or on 
a panel, 


FOR DEPENDABLE VALVES... 


7 


*Trade Mark 


see your 


Taylor-Emmett Air-operated Diaphragm Type 
Valves are rugged, reliable and easy to 
maintain. Teflon NEv-R-GRIND* discs 
assure long, trouble-free service with tight 
shut-off. Available in Normally Open, 
Normally Closed and 3-Way types. 

Type C172 (left) has 125 psi rating. Espec- 
ially suitable for sampling, condensate blow- 
down, air relay operation. 

Type D113 (right), 300 psi rating, has an- 
gular design for greatly increased flow 
capacity with minimum pressure drop. 


Taylor Field Engineer, or write Taylor-Emmett ( ontrols, Inc., Akron, Ohio 


wr Taylor Instrument Companies. Rochester, N. Y., or Toronto, Ont. 


‘Taylor-Emmett Controls, Ine. 


A SUBSIDIARY OF “Taylor Instrument Companies 





experimenting with a _ radiator 
reservoir molded of polyester- 
glass premix materials as a re- 
placement for the currently-used 
brass type. 

e Nylon-6 polycaprolactam is be- 
ing evaluated as tubing for gas 
lines. Already field-tested by 
Spencer Chemical Co. on its own 
fleet of automobiles, the lines are 
easy to install, eliminate the need 
for flexible connections, do not 
have to be pre-formed, can be 
used with standard fittings, and, 
can take under-car punishment 
without showing damage. 

Most of the applications de- 
scribed above are so new that the 
pessimists who always hover over 
the automotive industry are al- 
ready predicting that they will be 
back in metal next year. But then 
again, these are the same pessi- 
mists who have been predicting 
since its introduction in 1954 that 
Chevrolet’s Corvette sports car 
body was going back to metal. 
And here comes the 7th model— 
and it is still polyester-glass. 

Anticipating the future for plas- 
tics in the automotive industry is 
a tricky business at best. But one 
doesn’t need a “crystal ball” to 
see some of the more obvious 
trends. Just skimming through the 
list of applications on p. 87, it 
becomes obvious that injection 
molded thermoplastics are moving 
in at an unprecedented pace to 
compete with die-cast zinc, mag- 
nesium, and aluminum for a good 
share of the automotive markets. 
Emphasis will be on the newer, 
tougher thermoplastics—with the 
ABS copolymers, linear PE, poly- 
propylene, acetal, nylon, and 
high-impact styrene leading the 
parade. As soon as a new plastic 
is announced, the automotive 
engineers seem to be there waiting 
with bated breath. Dow’s new 
styrene/methyl methacrylate al- 
loy has already shown up in a 
number of dial faces; Rohm & 
Haas’s Implex modified acrylic 
was immediately snapped up for 
dial faces, lenses, arm rests, in- 
strument clusters, and the like; 
and even polycarbonate, despite 
its price, is under consideration: 
General Electric already reports 
two automotive applications— 
brake bushings and brush holders 
—for its Lexan polycarbonate. 

Surprisingly, these new mate- 
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MORE GET-UP 
AND FLOW WITH 


BORDEN’S NEW VC-260 


Now it’s easy to reduce plastisol viscosity (at the same resin content) with 
BORDEN’S new VC-260. This new extender resin readily improves flowability. 
It has excellent viscosity stability on aging. And, since VC-260 is a homopolymer, 
you get better heat stability than with copolymers. In addition to its 

low fusion temperature, VC-260 imparts excellent tear resistance and tensile 
properties to the finished product. For a free sample, 


contact your Borden technical representative or write: tne BORDEN my 


The Borden Chemical Company, Polyvinyl Chloride CHE MIC AL ie 


Dept., MP-110, 60 Elm Hill Ave., Leominster, Mass. COMPANY © BORDEN CO. 
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VINYL RESINS 


AND SPECIALTY CHEMICALS 


: J. P. FRANK ~ 
Manat CHEMICAL & PLASTIC 


New HXR 
series of PVC Resins found 
BEST 
for dry blending & extruding 
send for information. 
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“Proven Progress” 


/ 


~ 


J.P. FRANK 
CHEMICAL & PLASTIC 
CORP. 








“PRO” 


Little Giant Injection 
Molding Press — Pneumatic 


Check the “Big Giant"’ features 
Automatic Cycle Speed—50 to 500 p/h 
Automatic Cylinder Heat Control: + 1° 
Automatic Mold Heat Control: + 1° 
Automatic Hopper—For Accurate Feeding 
Automatic Nozzle Shut-Off Valve 


Automatic Ejection of Molded Items 
1/3-Ounce Capacity Completely Automatic 
Semi-skilled operator can set up 
and operate press in 30 min- 
utes . .. press operates on 100 


psi line pressure . . . floor space 


required—20” x 30”. 


Simplomatic Mfg. Co. 


Dept. MP-60, 4416 W. Chicago Avenue 





Chicago 51, Ill., U.S.A. 
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rials are not hitting the longtime 
standard applications for acrylic, 
butyrate, phenolic, etc., in the 
auto. In every case, the applica- 
tion is either a new one or one 
that is being serviced by a con- 
ventional material. 

The introduction of the 
pact” car which may account for 
40 to 50% of new car produc- 
tion by 1962, is certain to further 
plastics penetration of the car 
market. One need only look at 
the European autos where the 
“compacts” have held sway for 
two years longer to get some idea 
of what to expect. The Fiat 2100, 
for example, contains over 12 lb. 
of parts molded of Kralastic ABS 
copolymer, including a one-piece 
dashboard molding, window trim, 
and steering wheel housing. On 
other models, ABS is even being 
used for door handles to replace 
zinc magnesium alloys. The Ren- 
ault uses an RP premix oil spout; 
the Citroen has an RP roof, nylon 
lines for an air-oil suspension sys- 
tem, liners of vinyl foam. Radia- 
tor fans molded of nylon or ABS 
are already commercial; Citroen 
has nylon dashboards, guards, 
housings, etc.; Opel uses a poly- 
urethane brake pedal stop; and 
the list can go on and on. 

The conclusion to be drawn is 

a simple one: while the “car of 
tomorrow” may not yet be on the 
drawing board, when it does reach 
that stage, it’s a good bet that 
plastics material will have a major 
role to play—as the “automotive 
industry’s most versatile engineer- 
ing material.” 
Credits: Special thanks for assist- 
ance in the preparation of this 
article to the following materials 
suppliers: E. I. du Pont de 
Nemours & Co. Inc.; U. S. Rubber 
Co.; Marbon Chemical Div., Borg- 
Warner Corp.; Hercules Powder 
Co. Inc.; Spencer Chemical Co.; 
Phillips Chemical Co.; W. R. 
Grace & Co.; Rohm & Haas Co.; 
Dow Chemical Co.; and Owens- 
Corning Fiberglas Corp. Special 
thanks are also due to the follow- 
ing auto manufacturers who con- 
tributed: Ford Motor Co.; Amer- 
ican Motors Sales Corp.; Chrysler 
Motors Corp.; and General Mo- 
tors. We also wish to acknowl- 
edge the help of The Society of 
the Plastics Industry Inc. for the 
material it gathered.—End 
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RAINKOOL 


Refrigerating and 
Recirculating Units 


Portable, from 3 HP to 20 HP 
Air or water cooled 


Rainkool Units are trouble free and are 
guaranteed for one year. These are the 
first units available RATED IN LBS./HR. OF 
PLASTIC PROCESSING CAPACITY. Units 
are running successfully on injection moid 
ing, blow molding and extrusion bath 


AUTOTHERM™M 
Mold Temperature Con 
trol Units 


e All brass and copper 
piping 


applications 
¢ Single setting for heat 


ing and cooling 
e Single—Double—Triple 


PLUS 
ee : ; * high temperature oil 
NEW" é . units 


RAINTOWER ¢ low-price atmospheric 
COOLING temperature units 
TOWERS * cooling only units 





A Molding Foreman's Dream Unit 


Do You Need 


A PLASTICS DIVISION? 
A PRODUCTION MACHINE? 
ACCESSORY MACHINES ? 


OR | 


YOUR PLANT MODERNIZED ? 
Nd 0) B) 6 LOR PANT ND 74 i DI, 


Hue Rainville Company, Inc. 


839 Stewart Ave., Garden City, L. /.. New York 


PALLMANN MILLS 

for ‘‘Powdered”’ Thermoplastics down to 100 mesh with 

out refrigerant 
VERN EMERY 
CUT-OFF 
SAWS 
SHOWN 
WITHOUT COVER 
Efficient travelling 


cut-off saws- 


14” and 24 





Garden City, N. Y. -« Dewey Rainville, Robert S 
Stamford, Connecticut - 
Woodstock, Connecticut 
Irvington, New Jersey « / 
Abington, Pennsylvania - 
Chamblee, Georgia + Joh: 
Franklin, Pennsylvania - 
Dayton, Ohio + F. L. Mille 
Evansville, Indiana « Willi 
Detroit, Michigan - Robe 
Evanston, Illinois + Robe 
Minneapolis, Minnesota 


T. Office 
& Sales 
Engineering 
Team 


St. Louis, Missouri - Val | 
Fort Worth, Texas + Milto 
Alhambra, California - A 
{ Toronto, Canada + Bob Sx 
, m Winnipeg, Canada + Mic 
Quebec, Canada « Cresc 


The Rainville C 


BLOW MOLDING e INJECTION 

“ EXTRUSION e DRYING e REF! 
e The SCRAP GRINDING e COMPRE 
Equipment CONVEYING e FLUID TEMPER 
BLENDING e PULVERIZING e | 

HOT STAMPING e ACCESSOF 





3 : For better 
have estab 
© Design AND DEVI 
Thin nethie 
Research shite Sa 
. world—Plu 
and Technical on YOUR ¢ 
s stallations 

Service 


We in 


Rainville Research & Development Corp. / 





839 Ste 









































shevett, Charles Kuss, Henry Shevett + Pioneer 6-7135 
Thomas Ryan « Davis 4-2257 

* Larry Franks » Walnut 8-3860 (New England) 

Allan Niebuhr, Jack Frost, John Mann + Essex 4-7440 
¢ Harry Harp, James Mooney « Turner 4-7833 

n R. Davis « (Atlanta) GLendale 7-5901 

John Reib, Dick Reib, Charies Worden + Idlewood 2-3722 
er - Beverly 3-3654 BLOW-O-MATIC 


iam Sherwood « Harrison 4-9631 (made in Denmark) 


ort Markey + Venice 9-4212 Three sizes % gal. a ws 
ert Brandt +» GReenleaf 5-2203 2 gal. 600 
All Hydraulic 5 gal. 125 


« Ed Berman « Federal 6-0032 

Heisel « Woodland 2-1721 

in Hamill * WAlnut 6-0293 

\rt Rainville, Harold Putsey - Cumberland 3-4465 
chad * Russell 7-1765 

rodar of Canada Ltd. * SPruce 5-3220 

cent Machine Shop Ltd. + Riverside 7-2461 


6 station—1 quart—1 100 dry cycles 


/V MOLDING 

GERATION Se 
=SSION MOLDING 

RATURE CONTROL 
BLOW MOLDS | 
RIES e PRINTING 










RAINVILLE 


ROTARY 
(made in U.S.A.) 








The new RAINVILLE EXTRUDERS 
; A complete line of imported extruders from 1” to 8” 
' service to our customers, we PLUS—a new line of Domestic Extruders— 


ished RAINVILLE RESEARCH 
ELOPMENT CORPORATION. 
ty gives us one of the most com- 
ONSTRATION CENTERS in the 
iS, an engineering staff to work 
problems and to assist with in- 
, in the field. 





wite you to vieit ue 


ewart Ave., Garden City, L. /., New York BLOW MOLDING MACHINES 


Platen Dimensions: 12x20 
Maximum Thickness of Part: 11 inches 






DEHUMIDIFIED é Completely Automatic 
HOPPER DRYERS ' 


‘be 3 SCRAP HANDLING 
A complete line of efficient dryers 7 g 
from 50 to 1000 Ibs. per hour SVSTEMS 


Molding Scrap 


e for Extrusion Trim Scrap 
he 


GRINDER - BLENDER 
LOADER SYSTEMS 


New Series 
Beside-The-Press 
Grinders 


Model HP Throat 





HD-1 3 8% x 10 
HD-1F 5 8% x 10 
HD-2 10x 14 


Manufactured by 


HD-2F 2 10x 14 


HD-3 10 x 20 
FOREMOST , Ho 10x28 
MACHINE BUILDERS, INC. 


83 Dorsa Avenue 
Livingston, New Jersey 








OVENS 


20 and 40 Tray 

For effective drying 
of all materials 
Built tight for use 


with dehumidifiers 


Simple! 
Compressed 
| Air Loaders 
DRYER LOADERS : Compressed 


Air Loaders 
For low ceiling plants— 


* Low Cost 
These units may also 
“ e Efficient 
be dehumidified A < 


Basic and 


Fully Automatic 


150% 
3002 
6002 
12002 





Iron handles 
(From pp. 92-94) 


most of the pivot bearings, holes, 
and threads were molded directly 
into the handle. 


Phenolics are number-one 
handle material 

Today, phenolic compounds of 
the heat-resistant type stand un- 
challenged as the chosen material 
for iron handles. From time to 
time, other types of materials, in- 
cluding some thermoplastics, have 
been used in a limited way for 
such components as decorative 
handle inserts, but modern phe- 
nolics offer the best balance of 
properties required for this appli- 
cation. Most handles are produced 
in a glossy black color, but if 
other shades are desired, they 
may be obtained by coating the 
phenolic handle with a durable 
epoxy-type finish. 

Although modern electric irons 
use a permanently mounted cord 
requiring no removable plug, at 
one time such heater plugs were 
an important outlet for phenolic 
materials. In 1929, for example, 
there were more than 5 million 
such molded phenolic plugs in 
use. These plugs incorporated as- 
bestos type filler for added heat 
resistance and had to be pre- 
formed under heavy pressure. 

Meanwhile, the producers of 
phenolic molding compounds con- 
tinue to develop improved formu- 
lations, some of which may be 
expected to find application in 
iron handles. One major pro- 
ducer, Union Carbide Plastics 
Co., is said to have under field 
test new compounds that, with- 
out postcure, can withstand a 
temperature of 500° F. for 1000 hr. 
with a 90% retention of physical 
properties. This compares with a 
retention of 25% or less in flex- 
ural strength for conventional 
phenolics after only 150 hr. ex- 
posure at that temperature. 

Development of such higher 
temperature compounds may fur- 
ther increase the amount of phe- 
nolics used in modern iron de- 
signs. Growing sales of steam irons 
(Electrical Merchandising Week 
predicts 1960 totals at 19.3% above 
1959, for example) will further 
stimulate this important phenolics 
market.—End 
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SALES-making SPARKLE and CLARITY 


for cellulose acetate products 


You’re looking at the results of 
three methods of improving lac- 
quers and molding powders with 
new high-quality Du Dont Cellu- 
lose Acetate. 

This C/A sets a standard for 
sparkle and clarity. Shown here 


are three grades of Du Pont C/A: 
highest clarity (at left) for supe- 
rior brilliance and sparkle, medi- 
um grade (center) for tinted and 
pigmented items, and a third 
grade for opaque products. 


Other properties: Du Pont C/A is light stable. It is tough. It resists heat. 
It resists chemicals, grease, oil. It is an excellent electrical insulation. 


Flaked or ground: Du Pont C/A can be supplied flaked or ground. You 
can have it in acetylations from 52% to 56% and in viscosities from 3 


to 150 sec. 


Available in 50-lb. multiwall bags. 


For information on pricing and shipping arrangements, call your 
Du Pont representative, or write Du Pont, Explosives Department, 
6539 Nemours Building, Wilmington 98, Delaware. 


CELLULOSE ACETATE 


AE6. u. 5. par. OFF 


Better Things for Better Living . . . through Chemistry 





There are no better “workers” than... 


35 Sates 


Granulators and Pelletizers 


Alsteele 5 x 10” 
Heavy Duty, 
Water-Cooled Chunk Grinder 


Alsteele Granulator: 100-150-200 HP Alsteele Granulator, Model 24 x 36, for Hi-Speed Pelletizers to handle 
grinding very large molded parts withoui entire extruder output. 
prior cutting. Several models in this series 
can granulate entire refrigerated door 
liners. Available in sizes 12 x 24°, 12 x 
36", 12 x 48", 12 x 60", 24 x 36”, or larger 


Versatile Alsteele Granulators 


Alsteele Granulators handle the entire range of thermoplastics, whether the 
material be .001"’ film or 11"-thick chunk solids. Even the largest molded objects 
require no prior sawing. And Alsteele Granulators cut polyethylene and vinyl 
so the bulk factor will approximate your virgin material. 

For extra durability, the Granulator cutting chambers are all steel . . . for 
extra strength, the hardened forged rotor is machined from all steel... and for 
smooth, constant cutting the two large heavy duty flywheels are all steel. Heavy 
duty machines are water cooled. 

To meet your every need in plastics reducing machinery — whether for 
beside-the-press operation or for heavy duty chunk grinders — Alsteele Granu- 
lators come in 26 models ranging in size from 3HP to 200HP with cutting 
chambers up to 5’. 


Precision Alsteele Pelletizers 


The Alsteele line of pelletizers works with extruders 242" to 8” or larger. 
Instant synchronization with an extruder is made possible by a varidrive. 
And ease of operation, maintenance and cleaning is insured by extremely Beside-the-Press Granulators 
compact design. in a complete range of sizes. 
Additional features are excellent uniformity of pellets and clean cutting 


action — even on elastomerics. A greatly lowered noise level is still another 
benefit. 





Write or call Alsteele for name of your nearest representative - - + and free 


4 illustrated brochure containing prices, performance and specification data. 
ALSTEELE ENGINEERING WORKS, INC. 


84A Herbert St., Framingham, Mass. TRinity 5-5246, -5247 


Manufacturers of the Largest and Most Complete Line of Granulators and Pelletizers. 
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How to market-test 
(From page 95) 


any such test instrument be ef- 
fectively insulated against trans- 
mitting an electrical shock to the 
operator. From the standpoint of 
physical abuse, it is inevitable 
that such instruments, being used 
in a garage or service station, will 
be subjected to various drops and 
bumps which would be likely to 
dent some types of housings or 
gradually wear off any applied 
finish. Finally, the plastic case is 
resistant to the effects of oil, 
grease, gasoline, etc. 

When AC was ready to begin 
manufacturing the ACilloscope, 
various approaches were studied 
which would get the instrument 
into production while the injection 
molds were still being built. The 
solution was found in setting up 
preliminary production of the 
housing by vacuum forming it 
from sheet stock. 

Working with Cycolac sheet 
material, Henson Mfg. Co., Water- 
loo, Ia., turned out several thou- 
sand housings, using wooden form- 


ing blocks. The two sections of the 
case, designed with an offset or 
overlap type of joint, were as- 
sembled by rigid vinyl 
tubing spacers between the right 
and left halves. 

By turning to thermoforming for 
the opening production of the 
ACilloscope, AC was able to get 
thousands of the instruments as- 
sembled and into the field, even 
before the injection tools were 
completed. Tooling cost for these 
preliminary parts was quite low. 
This dual approach also permitted 
actual field testing, on a signifi- 
cantly large scale. The satisfactory 
performance of the material in 
the formed version led to its con- 
tinued use when the _ injection 
molded case went into production 
some weeks later. 

Components for the injection- 
molded Cycolac case are produced 
for AC by Northwest Plastics Inc., 
St. Paul, Minn., which also made 
the two single-cavity molds used 
for this job. Molded on a 22-oz. 
Natco injection machine, the parts 
are permitted to cool on a flat 
surface before several openings 


using 


are drilled with a fixture set up 
beside the press. This operation 
is handled by the press operator 
during the normal molding cycle. 
No shrink fixtures are required 
for the case halves. 

The matching halves of the 
ACilloscope housing incorporate 
strategically spaced internal ribs, 
supporting cored bosses, through 
which they are assembled with 
bolts. A tongue and groove type 
of joint is used around the perim- 
eter of the housing, providing a 
sealed assembly of the halves. 

In addition to the housing, other 
plastics applications in the ACillo- 
scope include circuit boards of 
phenolic-impregnated Triple XP 
paper, epoxy connectors, a Plexi- 
glas safety shield, and vinyl chlo- 
ride wire jacketing. 

Final manufacturing operations 
on the ACilloscope are handled by 
AC Spark Plug at its Milwaukee, 
Wis., plant. Here the electronic 
tube, wiring, terminals and other 
internal components are mounted 
in one side of the case, lead wires 
connected, and the other half as- 
sembled to it—End 





CADET 


BENZOYL PEROXIDE 
LAUROYL PEROXIDE a 
2, 4 DICHLOROBENZOYL PEROXIDE 


METHYL ETHYL KETONE PEROXIDE | 





Prom 


Distributed by 


Shipment from Warehouse Stocks in Princi 


CHEMICAL DEPARTMENT 
McKESSON & ROBBINS, INC. 
Dept. MP, 155 E. 44th St., New York 17, N. Y. 


| Cities 


Manufactured by 


CADET CHEMICAL CORP. 


Burt 1, New York 





Write NOW! A local McKesson & Robbins Chemical Department representative will be 
pleased to call and talk over your Organic Peroxide requirements. 
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Powell’s simplified [mwext-a-bin’ 





ee 
eliminates need for costly unloading 





equipment at every use-point 


One grab and rotating attachment on 
standard lift truck, one sling type 
inverter with monorail or crane, or 
one floor type inverter and fork truck 
can service any number of use-points. 
No costly permanent unloading station 
required at each point of use. 
Invert-a-bin® ideal for in-plant or 
inter-plant handling. Fills easily — 
empties clean. Can handle the most 
difficult materials in that it can be 
tumbled, aerated, and vibrated. 
Available in steel and aluminum. 
Semi-bulk handling with the 
Invert-a-bin® replaces costly disposable 
packages, provides maximum flexibility 
with minimum capital investment 
and freight free advantages. Our 
Invert-a-bin® sales manager, Mr. Lew 
Lubenow, and our representative in your 
area are available to assist you in making 
an engineering and economic survey. 


THE POWELL PRESSED STEEL COMPANY 


300 ERIE ST. 


* HUBBARD, OHIO 
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Premix in foghorn 
(From pp. 102-103) 


molds the major components in 
a 75-ton hydraulic press manu- 
factured by Erie Foundry Co., 
Erie, Pa. Matched dies of chrome- 
plated cast meehanite for these 
parts were made by M. A. Cum- 
ing & Co., New York, N. Y., and 
by the Newark Die Co., Newark, 
N. J. 

The divider vanes are molded in 
a 50-ton compression press made 
by Hannifin Co., Div. of Parker- 
Hannifin Corp., Des Plaines, II. 
The mold for the vanes was made 
of tool steel in Wallace & Tier- 
nan’s own shop. Mold tempera- 
tures are in a 290 to 300° F. range, 
and cycles vary from approxi- 
mately 1% min. for the vanes to 
about 3 or 4 min. for the larger 
parts. 

After molding, parts require 
only a small amount of deflashing 
and sanding of bonding surfaces 
before they are ready for assem- 
bly. The parts are placed in fix- 
tures and bonded to one another 
by an epoxy adhesive formula- 


tion based on Epon 828, produced 
by Shell Chemical Co. An O- 
ring gasket is fitted into a molded 
groove in the top cone section 
to seal the operating mechanism 
against moisture. The cover is not 
bonded to the top cone, but is 
clamped on by a single-bolt, 
stainless steel band. 

Although the market for the 
half-mile foghorn is not known, 
Wallace & Tiernan estimates that 
sales of its horn amount to ap- 
proximately 40% of all horns 
sold. High on the list of future 
plans of the company is an ex- 
tension of the design of the pres- 
ent reinforced plastics foghorn 
into special-purpose fire and dis- 
tress horns. 


List of suppliers 

The following suppliers pro- 
vided materials for the foghorn: 
Resins: Selectron 5158, Pittsburgh 
Plate Glass Co., Paint Div., Pitts- 
burgh, Pa. or Laminac PDL 
7-919, American Cyanamid Co., 
Plastics & Resins Div., New York, 
N. Y.; Reinforcement, larger 
parts: %-in. coated glass fibers, 


Modiglass Fibers Inc., sub. of 
Reichhold Chemicals Inc., Brem- 
en, Ohio, or HSI, %-in. high 
strand integrity glass fibers, 
Owens-Corning Fiberglas Corp., 
New York, N. Y.; Reinforcement, 
smaller parts: %-in. chopped 
strands, Pittsburgh Plate Glass 
Co.; Fillers: Camel-Tex, calcium 
carbonate, Harry T. Campbell 
Sons’ Corp., Baltimore, Md.; 


ASP-400, aluminum silicate, Min- 


erals & Chemicals Corp. of 
America, Menlo Park, N. J.; and 
7TF1 asbestos fibers, Johns-Man- 
ville, Asbestos Fiber Div., Que- 
bec, Canada; Catalysts: Luperco 
ABB, benzoyl peroxide, 50% 
solution, Wallace & Tiernan Inc., 
Belleville, N. J.; T-butyl perben- 
zoate, Wallace & Tiernan; In- 
hibitor: P-Benzoquinone sol. (1 
to 100 in styrene), Eastman 
Chemical Products Inc., Chemical 
Div., Kingsport, Tenn.; Mold re- 
lease agent: zinc stearate, Amer- 
ican Cyanamid Co., Organic 
Chemical Div., Bound Brook, 
N. J.; and Pigment: fire-red pow- 
der, Plastics Color Co. Inc., Chat- 
ham, N. J.—End. 








INSERTED TOOTH FOR: 


THIN SHEETS OR 
THIN WALLS 


NOVEMBER 1960 


GULLET TOOTH FOR: 


HEAVY SHEETS OR 
HEAVY WALLS 
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BROSITES OVENS and 


Model #1 


Single door, width 2412” 
Height 50”; Depth 2812” 


Five trays: 15” x 22” x 22” 
1800 watt, 100-500°F ther- 
mostat control. 


Model #2 


Double door, width 48” 
Height 50”; Depth 2812” 
Ten trays: 
3600 watt, 


15” x 22” x 214” 
100-500°F ther- 


mostat control. 


Model #1 


Model #3 


Twenty tray, double-decker 


also available. 


DeMattia #1 Granulator 
Uniform grinding “ thermo- 
plastics. 200 Ibs. 3S HP. 
motor, double V The drive. 


DeMattia 
Grinders and Cutters 


DeMattia 


Injection Molding 
Machines 


DRYERS 


Model #2 


DeMattia #3 Chunk 
Cutter 
Low-cost salvage of large 
ag" 4 150 Ibs. per 


hr., 3 


BROSITES MACHINE COMPANY Inc. 


50 CHURCH STREET 


(Cable Address—BROMACH}) 
TELEPHONE DIGBY 9-3600 


NEW YORK 7, N. Y. 














Melamine preferred 


(From pp. 106-107) 


resistance and rigidity to keep 
the housing new-looking for 
years. 

The platen and its interlocking 
platen hinge plate are joined at 
the outer edge by metal pins, per- 
mitting the platen to be swung 
upward to close the front of the 
laminator when it is not in use. 
This assembly mounts to the in- 
ternal framework with two metal 
screws. When it is necessary to 
replenish the supply of polyester 
film, these screws are removed, 
permitting not only the platen as- 
sembly but also the entire bezel 
to be lifted off for access to the 
operating mechanism. 

The five nylon gears used in 
the Apeco laminator include two 
spur gears which synchronize the 
upper and lower rollers and three 
Gilmer type timing pulleys which 
synchronize the main drive with 
that of the combining rollers and 
also the speed of the expeller 
roller. These parts are injection 
molded in a family mold by Mid- 
west Molding & Mfg. Co., Gurnee, 
Ill. According to Burton D. 
Eisner, chief engineer, these 
gears are not only economical, 
costing approximately one-fourth 
as much as hobbed metal gears, 
but also require no lubrication, 
which might present a staining 
problem when documents are run 
through the machine. 

These parts, molded in natural 
nylon, are dyed black before be- 
ing assembled in the laminator, 
both for appearance and to in- 
sure that there will be no further 
moisture take-up after the parts 
are in the field. 

The extent of plastics usage in 
the Ply-On laminator lends im- 
petus to a growing trend in the 
field of office and business ma- 
chines, namely the design of such 
equipment in terms of materials 
that will give improved perform- 
ance at reduced manufacturing 
costs, regardless of any design 
tradition. Whether for gigantic in- 
stallations (See “Post office mod- 
ernizes—with plastics,” MPI, June 
1960, p. 92) or for relatively 
small units as described above, 
plastics—of all types—are prov- 
ing their superiority in both per- 
formance and cost.—End 
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<@ --— now producing 


- 
CRANE engineers solve intricate design problems and 4 
cut costs on precision extrusions — rigid or flexible — 


in a wide range of thermoplastics. CRANE in-plant ; , om 
material compounding and tooling save time and money. x : , 
Write for brochure showing how CRANE plastic extru- 


sions — custom-made or from stock dies — have been ; " 
serving production manufacturers for fifteen years. OuPont’s new acetal resin, DELRIN, 


with mechanical properties equalling 


metals in many ways — while excel- 
ling in corrosion-resistance, resilience, 
New DuPont non-conductivity, and other important factors, is 


CRANE PLASTICS, mic. | termostesic ff ipetton tourace " O Are e 


with Metal-Like eet i at aww ate iy 

tet ing o ve been developed by , the 
510 Hutton Place, Columbus 15, Ohio Qualities Makes result of our two years’ pioneering—and another 
POSSIBLE NEW industry dividend deriving from GRC’s long experi- 
TINY COMPONENT ence ~ ag — oe to exacting 
APPLICATIONS thru specifications. The reliability of Gries procedure for 
Find out how CRANE can help solve YOUR GRC Precision DELRIN fabrication is proved by long production 


~ tiie Gal runs on parts like those shown here. 
problems. Send prints or specifications. ENGINEERED For other service requirements, let Gries’ ex- 


perience in injection molding of Nylon, Cycolac, 
MOLDINGS Kel F, and other Engineered thermoplastics solve 
a your problems on tiny parts with precision specs. 
Send prints for quotation—quantity from 25,000 
to millions. Maximum size .03 oz.—1% long. 
No size too small. 
Write today for samples, 
prices, DELRIN data & Liter- 
ature on GRC Automatic 
Molding Services 


GRIES REPRODUCER CORP. 
World's Foremost Producer of Smal! Die Castings 


155 Beechwood Ave., New Rochelle, N.Y. @ NEw Rochelle 3-8600 











This NEW 3°x 8° THROPP MILL 


rubber and plastics research 


Aided by many years of experience in designing 
laboratory mills, Thropp engineers have devel- 
oped this up-to-date 3” x 8” model. It sets new 
standards for attractive modern design, com- 
pactness and economical maintenance. 


The new mill, designed for processing small 
batches, is one of the Thropp family of rubber 
and plastics mills, ranging in size up to 84”. 
The machine has tilting type guides to facilitate 
thorough and rapid cleaning and prevent carry- 
over of color or other contamination to sub- 
sequent batches. 


Manufacturers who appreciate the importance 
of fast, accurate, economical research and devel- 
opment work will find this machine a sound 
investment. Send for further information. 


wm. THROPP « son 


Division of J. M. LEHMANN COMPANY, Inc., 551 NEW YORK AVE., LYNDHURST, N, J. 
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Uni-Crest Expandable Polystyrene Beads 


Excellent for a wide variety of products and applica- 
tions in packaging, low temperature insulation, panel 
construction, refrigeration, flotation, novelties and toys. 





United’s Uni-Crest is ideally suited for products demanding high 
insulating efficiency, low moisture absorption and light weight. It 
is non-toxic, non-abrasive, non-dusting, shock resistant and has 
exceptional permanence and strength. 


Uni-Crest beads are available in both regular and self-extinguish- 
ing types. Write for more specific information and a free sample. 


The following information is furnished as a general guide to the proper- 
ties of Uni-Crest, using samples with densities of 1 and 1.25 lbs./cu./ft.: 
Specific Gravity — 0.02; Compression Strength — 16-20 lbs./sq. in.; En- 
ergy Absorption (max.) — 29.66 in. lbs./cu. in.; Tensile Strength — 44.46 
lbs./sq. in.; Bending Strength — 28.5 lbs./in. of width; Hydrogen-ion 
Concentration — neutral; Water Absorption — less than 2%; Water Vapor 
Transmission Rate —7.9 grams/sq. meter/in./24 hrs.—0.47 grains/ 
sq. ft./in./1 hr.; Coefficient of Expansion — .00002676; Thermal Con- 
ductivity (K factor) BTU/hr./sq. ft./°F/in. — 0.23 at mean temperature 
of 40°F. 

ggg DIVISION OF UNITED CORK COMPANIES 
U N | ° CR F ST A Reliable Manufacturer of Expandable Polystyrene Beads 


28 CENTRAL AVENUE * KEARNY, NEW JERSEY 
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Pelvic model 
(From pp. 108-109) 


was the choice for these parts; dry 
coloring to avoid a perfectly uni- 
form color which would detract 
from life-like appearance, and 
high-impact polystyrene, because 
of its inherent semi-glossy surface, 
for the same reason. 


Base foam laminated 


To avoid the expense of another 
mold, the “C” frame base insert 
was stamped from high-impact 
polystyrene sheet to which a poly- 
urethane foam was laminated. 
(Gilman Bros., Gilman, Conn.) 
Use of the foam eliminated the 
need for applying a felt base after 
assembly. 

In addition to the molding oper- 
ations involved, the transparent 
side plaques are masked (masks 
by William Fiork, Brooklyn, N. Y.) 
and spray painted in two colors. 
A flesh color is used to represent 
surrounding tissue with the sym- 
physis and coccyx sprayed a cream 
color to represent and highlight 
these two bone structures. The 
organs are then assembled and 
cemented into their respective left 
and right side plaques, and the die 
cut, foam laminated base is ce- 
mented into the bottom of the 
“C” frame. 


Molding cycle is long 


Significant in the successful 
molding of these pieces to the re- 
quired tolerances are the long 
cycles, averaging about 1 min., 
used in molding so that the pieces 
will be amply cooled prior to 
ejection. This accounts in large 
part for the ability to avoid dis- 
tortion after removal from the 
mold. Although the longer cycle 
does reduce the hourly production 
rate, it is more economical in this 
case because it reduced rejects. 

When completed, the model met 
all the requirements of practi- 
cality, durability, and quality that 
are Ortho’s hallmarks for its 
pharmaceutical products. 

As a case study in precision en- 
gineering and molding of plastics, 
it is certainly indicative of what 
can be accomplished with any 
difficult job when it is careful- 
ly planned, thoroughly thought 
through, and then executed with 
the same care.—End 
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Your personal temperature may soar when you see the advan- 
tages that others gain by improving control of temperature 
in operations like yours. But you can confidently control both 
types of temperature by using our consulting service and, if 
necessary, some of our instruments. 


For we are specialists in temperature control. Our world- 
wide field force is constantly working with situations like 
yours, seeking waste and hidden potentials where “control is 
no problem.” Working with your own people, chances are 
they’ll find ways to boost your production...assure quality... 
reduce costs. 


We provide such service without charge, to determine 
whether you really need our indicators or controllers or re- 
corders, thermocouples and accessories. Chances are that 
you do; for our instruments soon save their cost in avoiding 
work-stoppage and reducing maintenance. 


Proportioning Controller 


Gardsman Model JP (shown) automatically adjusts On- 
time to Off-time to maintain any desired temperature 
within extremely close limits. Wide selection of Gardsman 
controllers provides for all control applications. All are 
tubeless, “solid-state” and proved in wide use. Phone 
your West consultant (see Yellow pages) or write Chicago 
office for Bulletin JP or for COM digest-catalog of line. 


At eee 


CORPORATION 


CES IN PRINCIPA 


a ANO Gtntea ‘F '% 
4359 W. MONTROSE, CHICAGO 4/1, ILL. the trend is to WEST 
walk GEES ene Represented in Canada 
52 Regent 6 by 
DAVIS AUTOMATIC CONTROLS, LTD. 





SPRAY (T 


with the 
PETERSON 


TWIN TIPPED 


SPRAY GUN 


manually triggered 
light-weight steel body, 
chrome finished fingertip fan 
and volume control 


The twin tipped Peterson Gun is spe- 
cifically designed and developed for the 
spraying of two component catalyzed 
materials. Widely proven and accepted by 
plastics users throughout the world. 


Two OPTIONAL ATTACHMENTS AVAILABLE, 


1, THE PETERSON 
GLASS HOG: 
Light-weight, air 

driven. Glass 
roving breaker 
has variable 
adjustments and 
quick change 
hub for varying 
fibre lengths. 
Available with 
or without 
automatic 
deposit timer. 


DEPOSITING 
TIMER 


Accumulative air-electric timer for de- 
positing glass and resin, or other 
materials. 


Write for complete information and price list. 


Peterson Products 


1325 Old County Road Belmont, Calif. 
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Why biaxially 


(From pp. 111-114) 


ture in the unoriented pipe is 
approximately that which will 
only result in causing a 2% elon- 
gation of the oriented pipe. It will 
be seen that for long-term (50- 
year) service at this temperature 
the minimum breaking strength 
predicted for this particular pipe 
is twice that for unoriented high- 
density pipe. 

Accelerated tests on the ori- 
ented pipe at 80°C. (176° F.) 
show that the knee due to crack 
failure is extended at least a 
decade farther out along the time 
axis than with unoriented pipe. 
Tests in Hercules laboratories on 
a representative set of oriented 
pipes (1.97 and 2.66 in. O.D.) show 
that, at 80°C. (176° F.), a hoop 
stress of 1125 p.s.i., which would 
cause unoriented pipe to fail in 
4 hr., had not broken this ori- 
ented pipe after 3000 hr. exposure. 

This means that by biaxial or- 
ientation, using a stretch ratio of 
1.7:1 in both directions, only half 
the pipe wall thickness is needed 
to maintain the same strength. 
Since material cost is about 60 to 
70% of the total manufacturing 
cost of polyolefin pipe, it appears 
that a real saving can be made in 
producing pipe of strength meet- 
ing CS 197-60. Alternately, pipe 
twice as strong as that now made 
could be furnished. Table I, p. 
113, shows some representative 
pipe weights and working pres- 
sures calculated for sizes listed 
in the above standard, also for 
pressure rated pipe, made by the 
orientation technique. A design 
hoop stress of 1200 p.s.i. at 73° F. 
was used in these calculations to 
determine the allowable reduced 
wall thickness for satisfactory 
operation. 

The values of Table I are based 
on the fact that both ID. and 
O.D. are used as the basis of 
polyethylene pipe sizes. In U. S. 
Department of Commerce Com- 
mercial Standard CS 197-60, di- 
mensions and tolerances for Se- 
ries 2 and Series 3 are based 
upon I.D. The wall thickness, 
and hence O.D., vary with the 
type of resin used. If biaxially- 
strengthened high-density poly- 
ethylene pipe is made to the di- 
mensions shown in CS 197-60 for 


Type III resin, the working pres- 
sures for these two Series become 
150 and 200 p.s.i. instead of the 
present 75 and 100 p.s.i. for pres- 
ent, unoriented resin. If it is de- 
sired to make a 100 p.s.i. rated 
pipe by biaxial orientation, the 
desired strength may be obtained 
as shown in Section A of Table I, 
with walls only 43% as thick as 
those in the standard. These 
thicknesses are the minimum one 
should consider for a_ practical 
pipe in the smaller sizes. Con- 
versely, due to the weight-saving 
in biaxially oriented pipe, one 
could consider the hypothetical 
4-in. or 6-in. pipe in 100 p.s.i. 
rating at weights per foot no 
greater than Schedule 40 sizes 
which have lower pressure rat- 
ings. These are considerably 
lighter than the Schedule 80 sizes 
for unoriented pipe which ap- 
proach this pressure rating and 
could be handled more easily. 
To further illustrate the strength 
of this two-way stretched pipe, 
Section B of Table I compares 
unoriented Schedule 40 and 80 
pipe with those for pipe biaxially 
oriented to these same dimen- 
sions. This section also indicates 
what working pressures are prac- 
tical using threaded oriented 
pipe in these sizes. Other pro- 
prietary fittings such as the Vic- 
taulic line can also be considered 
for the sizes shown as indicated 
for threading. A better perform- 
ance of biaxially oriented Sched- 
ule 80 threaded pipe is indicated 
over the same sizes as presently 
made from Type III resin; con- 
ventional high-density PE. 


Commercial applications 


Oriented pipe is expected to be 
useful at temperatures up to 60 
C. (140° F.). Its suitability for 
outdoor skating rink freezer 
coils should be outstanding since 
the thinner walls possible can 
transfer heat better than thicker 
walled pipes. Because of its high 
strength, biaxially oriented 3- to 
6-in. pipe, joined by threads or 
snap-fit couplings, can also be 
used for farm irrigation, tempo- 
rary salt water lines in oil fields, 
as well as for replacement of cast 
iron and transite water lines in 
other field applications. 

In addition, oriented pipe has 
a smooth, satiny surface and be- 
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CAMBRIDGE Finish Plastic Products 


rAEREG PERMEAMETER AUTOMATICALLY —With 
Either One or Both of These 


NASH 


Rotary Finishers 


The Cambridge Fabric Permeameter is an accurate, 
rugged and convenient instrument of the production test- 
ing and quality control of proofed fabrics and sheet plastics 


which must contain or exclude gases, such as Hydrogen, NASHAOS i] Fy h [ h 
Helium, Carbon Dioxide, etc. as at e 


The rate of permeation is quickly determined by equip- | 
ment utilizing the thermal conductivity method of gas . No. 103 
analysis and is indicated in terms of liters per square meter 
per 24 hours of gas. : automatic muti- 
Manufacturers of proofed materials of low permeability mag spindle Rotary Finisher 
for lighter-than-air craft, life rafts, life jackets, gas masks, ae sen ene See 
P ° ° ° P J operations: 
etc., will find this an indispensable instrument. 





Write for particulars nn a : © DE-FLASHES 


CAMBRIDGE INSTRUMENT COMPANY, INC. © BUFFS 
1619 Graybar Bidg., 420 Lexington Ave., N.Y. 17, N.Y. - © POLISHES 


FOR SHEET PLASTICS me : ”  enooves 


© TRIMS © CRIMPS 
© GRINDS 


MOLD STICKING? =e 


Continuous and inter- 
mittent operation. 

















REAL-EASE Nicaea 


SILICONE FLASH 


Release Compound Faster... 


QUALITY: Highest-Uniform. From Melamine 
EFFICIENCY: Spray tailored for 


mold release use. 


AVAILABILITY: Stocks in key cities. ROTARY EDGER No. 116 


ECONOMY: Check these prices Perfect finish—12 to 36 pieces per 
' minute. 3” to 11” die moldings. 
Fast, avtomatic, accurate. Edges 


1 to 11 cans $1.60 per can finished by final! buffing belt. 


Dinner Ware 








1 to 4 cases (12 cans each) $16.80 per case 


5to9 ” Eel WRITE for complete Bulletins covering NASH 
20 02 No. 193 Flash Lathe and No. 116 Rotary 
10 to 24 ” ma.” . 


GIANT 
25 or more cases CAN 


J. M. NASH 


BORCO CHEMICALS INC. Company, Incorporated 


3105 N. Cicero Ave. Chicago 41, Ill. 129 Jackson Street, Oshkosh, Wis. 
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cause of a high elastic modulus is 
less readily marred or scratched 
than unoriented pipe. 


Possibilities for hot 
water piping 

The use of oriented high-den- 
sity polyethylene pipe for domes- 
tic hot water service does not 
seem advisable, since this service 
requires that a pipe withstand 
90° C 
ure at hoop stresses above 600 
p.s.i. The 80° C. curve, (Fig. 6), 
projects well below this goal, 
making this application inadvis- 
able. Also, long-term exposure to 
temperatures within 30° C. of the 
orientation temperature tends to 


for 30 years without fail- 


destroy the orientation and cause 
shrinkage as the orienting stresses 
in the pipe relax and decay. 

For hot water service, biaxially 
oriented pipe made of polypro- 
pylene is an intriguing possibil- 
ity. When Pro-fax" polypropylene 
pipe of 1.26-in. O.D. and 0.051-in 
wall was oriented, the hoop stress 
projected for failure was one- 
third greater than for similar un- 


oriented pipe (2). Another ad- 
vantage of the biaxial orientation, 
is the increase in the polypro- 
pylene pipe’s resistance to shock 
at low temperatures. Data on the 
unoriented and oriented polypro- 
pylene pipe described above show 
that when a 2.2-lb. weight is 
dropped on the pipe, from heights 
of 5 and 10 ft., the temperature at 
which takes place is 
lowered considerably by orienta- 
tion as shown in the following 
data: 


fracture 


Distance 10 ft. 
Unoriented 


pipe 


Oriented 
pipe 20° C. < 


Similar observations were made 
on oriented high-density poly- 
ethylene pipe, at levels 40 to 50 
C. below those shown. 

To join sections of the oriented 
pipe, a new type of friction fitting, 


Made of aluminum or brass, this 
fitting gives joints of integrity 
approaching that of the plastic 
pipe itself. 

This development of a process 
and equipment capable of biaxi- 
ally orienting polyolefin pipe at 
speeds approaching those now in 
use offers a new tool to the plas- 
tics industry in its drive to reduce 
costs and widen the markets for 
its products. 
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THORESON-WCOSH, WC 


Hopper-dryer and 
Jet hopper loader 


More production lower costs 
higher products quality because of 
properly controlled conditioning 
f material, no compressed air 


Easy installation in minutes 


Thoreson-McCosh 
Hopper-dryer 
Dries and preheats material at 
less cost than conventional drying 
ovens. Easy installation on stand- 


ard injection and extrusion 
machines. No compressed air. 


Shearway granulator, 
blender and loader 


Granulates and loads in one oper- 
ation. With our Hopper-dryer it 
is the most effective drying, load- 
ing, granulating, blending unit 
obtainable. No compressed air. 


Thoreson-McCosh 

new Hi-dri unit 
Simple mechanical (no chemicals) 
dehumidifier for use with our 
Hopper-Dryers on extremely hy- 


groscopic materials under high 
humidity conditions, inexpensive. 


For complete information write today. THORESON-McCOSH, Inc., 18208 W. McNichols, Detroit 19, Michigan, KEnwood 1-4700 
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At the turn of a dial... 


CHROMALOX 


ELECTRIC RADIANT HEATERS 
fast, uniform, economical, safe 


Here’s high-intensity heat . . . adjust- 
able from 0 to 190% of heating capacity 
by fingertip control. Different zones of 
heat intensity can also be set up . . . by 
arranging heaters in different ““‘banks”’ 
with individual controls for each. 

Chromalox Far-Infrared (long wave 
length) is absorbed almost equally fast 
by all colors, textures and surfaces. . . in- 
cluding clear glass, plastics, cellophane. 

For heating, baking, drying, curing, 
pre-heating, dehydrating, pre-expanding. 

Space-saving, non-breakable, all- 
metal units withstand knocks, bumps, 
vibration. Moisture-resistant terminals 
available. No fumes, flames, glare or 
leaky pipes. Standard heating lengths 
to 150 inches. Immediate delivery from 
stock. Low-cost installation and opera- 
tion. You can build production line 
heating tunnels, ovens, banks right on 
the job. 

Write for Bulletin G62. Or, for fast 
action and on-the-job assistance with 
your heating problem, call your Chro- 
malox Man listed below. 


o1e74 


Call Your Chromalox Man for Heating Answers 


COSC ESE ESSESSHSSEHFSHEEHEEEHEEEHSHSHESEHHEHTHESHSSSESSEHEHRHEHEHEEEEHEEEEEEEENES 


ALBANY N.Y. 
Hobart 3-0626 


ATLANTA GA. 
Trinity 5-7244 


BALA-CYNWYD PA 
Mohawk 4-6113 
Greenwood 3-4477 


BALTIMORE MD 
Hopkins 7-3280 


BLOOMFIELD NJ 
Edison 8-6900 
New York: Worth 4-2990 
BOSTON, MASS 
Cedar 5-8040 
BUFFALO, N.Y. 
TT -6-4000 
CHARLOTTE, N.C. 
Edison 4-4244 
Franklin 5-1044 
CHATTANOOGA, TENN 
Amherst 5-3862 
CHICAGO, ILL. 
Harrison 7-5464 
CINCINNATI, OHIO 
Trinity 1-0605 
CLEARWATER, FLA. 
Phone 3-7706 
CLEVELAND, OHIO 
Prospect 1-7112 
COLUMBUS, OHIO 
Amherst 7-8260 
DALLAS, TEX. 
Riverside 8-9004 
DAVENPORT, IOWA 
Phone: 6-5233 
DENVER, COLO. 
Glendale 5-3651 
Genesee 3-0821 
DES MOINES, 1OWA 
Cherry 3-1203 
DETROIT, MICH 
(See Southfield, Mich.) 


HOUSTON, TEX 
Capitol 5-0356 
INDIANAPOLIS, IND 
Melrose 5-5313 
KANSAS CITY, MO. 
Victor 2-3306 
LOS ANGELES, CAL. 
Ludlow 9-6321 
MIDDLETOWN CONN. 
Diamond 6-9606 
MILWAUKEE, WIS 
Broadway 1-3021 
MINNEAPOLIS, MINN. 
Federal 6-6631 
NASHVILLE, TENN 
Cypress 2-7016 
NEW YORK CITY, N.Y. 
(See Bloomfield, NJ.) 
OMAHA, NEB 
341-7600 
PHILADELPHIA, PA. 
(See Bala-Cynwyd, Pa.) 
PITTSBURGH, PA 
Emerson 1-2900 
PORTLAND, ORE. 
Capitol 3-4197 
RICHMOND, VA 
Atlantic 8-8758 
ROCHESTER, N.Y 
Hamilton 6-2070 
ST. LOUIS, MO 
Chestnut 1-2433 


SAN FRANCISCO, CALIF. 


Underhill 1-3000 
SEATTLE, WASH 
Main 4-7297 
SOUTHFIELD, MICH. 
Kenwood 8-2100 
Elgin 7-0677 
SYRACUSE, N.Y 
Granite 4-3933 
WICHITA, KAN 
Amherst 2-5647 


SOC EEESESESEEEESESHESESESSEEESSEEHEESHEHEHSHEEEESEEHTESETEHEHEHEEHE HEHEHE HEED 
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sm, 


Sa 


PEERLES 


‘ROLL LEAF 


You too, will discover that the PEERLESS process of marking plastics is out-of-this-world. 
Practical, and yet inexpensive, is the PEERLESS method of trade-marking, identifying, and decorating 
parts and products made of plastics, paper, wood, fibre, leather, fabrics, etc. Engraved and embossed effects 


at high printing speeds . . . wide range of colors, including gold and silver. Stamping presses to meet 
every need . . . hand, electric motor, compressed air . . . semi to fully automatic feed and delivery. 
A PEERLESS Roll Leaf “label” does not wear or rub off, because it is engraved into the 


surface of the material, forming a permanent, integral part of the product. If you want proof of this 
“out-of-this-world” PEERLESS process of plastics marking, write or phone for samples or ideas. 


MediwemenD Buard Pyedllon 


Division of Howe Sound Co. 


4511-4515 New York Ave., « Union City, N. J. 
BRANCH OFFICES: SOSTON @ CHICAGO © Peerless Roll Leaf Division @ GANE BROS. & LANE, INC. 
REPRESENTATIVES: S'. LOUIS @ LOS ANGELES @ SAN FRANCISCO @ LOUISVILLE @ MONTREAL @ LONDON, ENG. 
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Wine ines 


Wheelco Capacitrols are set to control a Granular plastic is heated to a flowing consistency as it passes through 
total of ten temperature positions for one the barrels of Cadillac’s extruders. Temperature across the dies must 
of Cadillac’s plastic extruders also be controlled to maintain uniform caliper and output. 


—_ 


Temperature is controlled in the hopper section, the 1, 2 and 3 zones, This is Cadillac’s reason for planning to 
the extruder gate, and at five points across the width of the die. continue specifying Wheelco Instruments 
Here, the extruder is adjusted to control thickness of a plastic sheet ... high quality plastic with uniform caliper. 


- Cadillac Specifies Wheelco 


Series 400 Capacitrol 


BARBER 
COLMAN 


NOVEMBER 1960 


‘‘Wheelco Instruments do the job and do it well’’ says George Carlyon, 

vice president-manufacturing of Cadillac Plastic & Chemical Company, Detroit, 
Michigan. ‘‘Since different temperatures are required in extrusion of plastics, 

a highly efficient heat control unit which facilitates rapid change for the different 
plastics is a must. The combination of satisfactory operation and good service 
have made Wheelco Instrumentation an integral part of plastic extrusion 

here at Cadillac.’”’ Wheelco offers a complete line of automatic process control 
instrumentation for your plastic processing requirements. Contact your 

nearest Wheelco sales and service office or write direct for complete information. 


BARBER-COLMAN COMPANY 


Wheelco Industrial Instruments Division 
Dept. K, 1517 Rock Street, Rockford, Illinois, U.S.A 


BARBER-COLMAN of CANADA, Ltd., Dept. K, Toronto & Montreal « Export Agent: Ad. Auriema, Inc., N.Y 








Why is this Because Mt assures 
LIBERTY you continuous web 
COMPENSATOR ovement with minimum 

tension change. 








Keep production rolling with no downtime 

and do it with a Liberty Compensator 
Here’s the unit that really eliminates delay 
at take-off because it 


© uses turret rewind to facilitate rapid 
roll change 

@ has a reservoir of 70 ft. of material to 
work with 
uses precision guides to assure straight 
rewinds 
has a smooth running assembly that 
eliminates wrinkles 


The Liberty Compensator can be used on back of any web pro- 
cessing machine. How about yours? And you'll be particularly 
pleased with the price because Liberty builds units with quality 
where it’s needed—economy where it counts. mas te 


Write, wire or phone today for complete details! 





Bi-j 3 am Ay Neil. | mere. om 


275 Fourth Avenue, Paterson, New Jersey 





THERMEL. | 
... give 


(lie exceptional 
if if 
thermaheaters. ievaiem 


on 
Extrusion Dies 


Send full details of requirements for engineering solution. 
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How molding conditions 
(From pp. 116-122) 


of relative degrees of orientation 
in polypropylene, it is concluded 
that the toughness differences 
produced are not primarily due 
to orientation. Another fact refut- 
ing orientation as a big variable is 
that different mold temperatures 
had a very slight, if not negligi- 
ble, effect upon the toughness of 
the articles. This was true for both 
test bar values and the ball-drop 
results. 


Other properties 

Measurements of flexural stiff- 
ness, hardness and shrinkage as 
a function of the heater settings 
were also made. In general, no 
significant change with stock tem- 
perature was observed in any of 
these properties. This is as ex- 
pected since the properties meas- 
ured are primarily a function of 
the degree of crystallinity which 
in turn is a function of the iso- 
tacticity. Thus, temperature of 
the melt during injection has very 
little effect upon the final crystal- 
linity of the molded article, rela- 
tive to the effects produced in 
going from one level of isotacticity 
to another, or the effects that were 
produced by differences in mold 
temperature. 

Even in changing the mold 
temperature or the degree of iso- 
tacticity, hardness was hardly 
affected at all. The range of hard- 
ness variability with heater set- 
tings, degree of isotacticity, or 
mold temperature can be 
described by a Shore D hardness 
of about 69 (plus or minus 3) 
over the complete range of vari- 
ables that were studied. 

Shrinkage was about 0.017 + 
0.003 in./in. This change of 
approximately + 0.3% includes 
variations in the heater settings 
ranging from 450 to 650°F., or 
mold temperature variations from 
130 to 190°F., or variations in iso- 
tacticity from about 85 to 95%, 
or changes in molecular weight 
distribution. This same shrinkage 
range includes the total effect re- 
alized by going from one extreme 
to the other in all these variables. 

The flexural stiffness was prac- 
tically unchanged with respect to 
variations of mold or cylinder 
temperature. However, as ex- 
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Cela 
PLASTICS 


Offers a Complete Service-in-Depth 
for Users of Plastic Materials 


Celanese Polymer Company offers manufacturers, High, Medium and Low Density 
POLYETHYLENE 

molders and product designers a comprehensive eigauitainebais 

plastics service that includes assistance in applica- CELLULOSE PROPIONATE 

tion and design, plastics selection and product test- CELLULOSE ACETATE 

ing ... laboratory and field service . . . and prompt POLYESTER RESINS 


deliveries from strategically located warehouse Acetate, Propionate and Triacetate 


facilities. CELLULOSE FLAKE 
” * * 
Celanese Polymer Company is a Division of Celanese Corporation of America. TECHNICAL SERVICE 





molding compounds 


and resins solve a wide 


variety of design problems 


FORTIFLEX A Complete Range of Polyethyienes 


Resins ranging from high to low density. There are four basic 
Fortiflex types: Series A, B, C, and D. Fortiflex A and B available 
in natural or scientifically color-matched to your specifications. 
Fortiflex C and D available in natural only. Applications: house- 
wares, appliances, automotive and electrical parts, wire insula- 
tion, pipe, toys, containers, paper coating, film and sheet. 


FORTICEL... Cellulose Propionate 


Outstanding among thermoplastics for its excellent balance of 
properties, Forticel meets the demands of a number of automotive 
and appliance applications. Forticel has excellent dimensional 
stability, toughness, surface permanence and moldability, and is 
free of objectionable odor. Applications: automotive steering 
wheels and decorative trim, appliance and telephone housings, 
brush backs, dials, knobs and blow molded products 


ACETATE Cellulose Acetate 


Rugged, versatile, economical, Celanese Acetate is unequalled 
for its combination of toughness, clarity and price. It is available 
in a wide range of formulations and flows—in a limitless variety 
of scientifically matched colors. Applications: shoe heels, appli- 
ance housings, jewelry, tool handles, toys, sun glass frames, brush 
backs, houseware items and blow molded products. 


POLYESTER RESINS 


Here are the properties that speed production, cut down rejects. 
Celanese Polyester Resins offer fast cure, low drainage, better 
wet-out in hand lay-up. They are unequalled for saving time and 
labor on critical large area moldings. And they are outstanding 


~~" 


for formulating and molding pre-mix and matched die parts. 
Applications: Boats, refrigerator doors, truck bodies, cooling 
tower grids, automotive and appliance parts, electronic housings, 
and decorative items. 


CELLULOSIC FLAKES 


Celanese offers cellulose acetate, cellulose triacetate and cellulose 
propionate flake in a variety of grades to basic industries such as 
plastics, sheet, film, fibers, protective coatings and adhesives. 
Specific applications include lacquer for paper, wire, and flash- 
bulb coatings; film and sheeting for photography, graphic arts, 
and transparent packaging; molding powder for extrusion and 
injection molding of tool handles, tubing, and toys; and binders 
for color concentrates. 





pected, it did change considerably 
with degree of isotacticity as pre- 
viously stated. 


Conclusion 

In summary, changes in cylin- 
der temperature chiefly affect the 
elongation and ball-drop impact 
resistance of molded polypro- 
pylene. In general, increase in 
cylinder temperatures up to a 
stock temperature of about 575°F. 
does not produce adverse effects 
on appearance or physical proper- 
ties. Please note that stock tem- 
perature and the length of time 
the material is held at that tem- 
perature are the governing fac- 
tors. The stock temperature will 
not be the same as set cylinder 
temperature unless the material 
remains in the cylinder long 
enough to reach equilibrium. 
However, if one carefully evalu- 
ates inventory time-stock tem- 
perature relationships it is pos- 
sible at least to qualitatively 
translate the foregoing results in 
terms of machines of various size 
and in terms of the variations in 
plasticizing capacity to shot weight 
ratio that are encountered. 

In general, the molder should 
avoid subjecting polypropylene to 
stock temperatures in excess of 
about 600°F. for appreciable 
lengths of time. If this is used as 
a guide in sizing the machine to 
the job, both good cycle time and 
part quality will be obtained. 

As with any thermoplastic, if 
polypropylene is long subjected 
to high temperatures it develops 
an odor as well as some discolor- 
ation. Where an exact color match 
is required, the discoloration of 
the base material itself may in- 
troduce difficult problems. This 
then is one more reason for at- 
tempting to control the stock tem- 
perature in such a manner that 
it does not appreciably surpass 
approximately 550°F. for any ex- 
tended period of time, which, for- 
tunately, is a temperature near 
that at which the best drop-ball 
impact resistance is obtained. 

With proper mold design, poly- 
propylene’s stability with respect 
to properties, appearance, and 
performance in the face of rela- 
tively wide changes in molding 
conditions means that polypropyl- 
ene will become one of the mold- 
er’s favorite materials —End 
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More Than 180 
Winding Stand 
Types « « 


Mean More 
For Your Winding Money 


HOBB Hobbs, one of the foremost builders of 

From web winding equipment in America, 

has developed a philosophy for efficient, 

economical winding . . . and this philosophy includes the right 
winding sand for the winding drive. 

In its new winding equipment manual, Hobbs defines the 
amazing versatility of its 1960 winding stands . . . whatever 
you wind Hobbs can show you how to get more for your money 
in winding drives and stands which deliver better winding. 

Which Winding Stand Is Best For Your Job? 


WINDERS Use This Coubon to see a preview of Hobbs winding stands for 1960! 


ne ee ee eee eS 


— HOBBS MFG. CO. 25K Salisbury Street, Worcester, Massachusetts 


. Gentlemen: 
HAND & I would like to preview the Hobbs 1960 winding equipment manual. 


a4 Name of Company 


= Addr 
SLITTERS - 
° My Name and Title 
AUTOMATIC = 
cuTrerss , 


DIE PRESSES ast, teen 25K Salisbury St., Worcester 5, Mass. 


Representatives in Irvington, N. J., Chicago, Cleveland, Greenville, S. C. 
591-9 Louisville, Los Angeles, Toronto and other Principal Cities 





LOMBARD besz for ALL your 


molding requirements!!! 


s 


e 


Here are 7 of the many standard 
equipment features of every LOMBARD 


Plunger advance and stuffing 5. Single valve manifolding. 
controls. 6. 5. safety interlock system — the 
Separate plunger and linkage safest machine on market. 
speed controls. 7. Hydraulic movement of the injec- 
High speed plunger prefil action. tion and linkage units. 

Dual pressure injection. 


SEND FOR COMPLETE CATALOG 


p22: , 

THESE LOMBARD INJECTION MOLDERS INCORPORATE REFINEMENTS BEYOND 
THE EXPECTATIONS OF TODAY'S OR EVEN TOMORROW'S DEMAND. 
MODEL 2414-6 3214-12 3220-125 12-HP 3220-16 3624-18 
Injection capacity (oz.) 6-9 12-16 12-16 12-20 16-20 18-24 

l injection rote (cu. in. min.) 900 1,110 1,440 1,820 1,130 1,450 
Platen size (in.) (VxH) 24'/,"24 32x32 32x32 32x32 32x32 36x34 
[Between tie bors (im.) (VxH) THLE UAT DAE UAT DAE UAT DARL UAT UAEEDATILE 

[Daylight Opening (in.) i 2 Se: il ae 
Clamping stroke (in.) 6-14 8-14 8'/,«20 8'/,x20 8'/,«20 8.24 
Clamping pressure (tons) | 215. | 375 375 375 375 | 450 
Dry cycles per hour gy Se = Wa SS ae ae 
Pressure on material (psi) 20,000 20,000 20,000 27,000 | 20,000 20,000 


INJECTION MOLDING DIVISION 
LOMBARD GOVERNOR CORPORATION 


Ashland, Massachusetts 
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Optical gaging 
(From pp. 124-126) 


tion of a complex part often re- 
quires considerable handling. It is 
not at all unusual to find optical 
gaging many times faster in this 
respect. In addition, mechanical 
gaging of a complex part usually 
requires several different gages 
adapted to each measurement to 
be made. 

The wear of mechanical gages 
was a continual problem. Fre- 
quent gage check and repair were 
necessary in order to maintain re- 
quired tolerance. It is often 
stated: “There is no wear on a 
light beam.” This is more than 
just a slogan; it is a saving in dol- 
lars. Less maintenance is required 
in optical gaging equipment be- 
cause wear is generally a small, if 
not a non-existent, factor. 

For high volume and long pro- 
duction runs, the heavy load on 
mechanical gages requires the 
user to maintain several sets in 
order to keep up with the inspec- 
tion schedule. As mentioned be- 
fore, it is obvious that duplicate 
sets of gages will also involve a 
significant increase in the capital 
invested in the tooling up for a 
production job. However, with 
optical gaging duplicate gage sets 
are seldom required. Sometimes 
duplicate gage charts are required 
for repetitive inspection opera- 
tions done on the same part at 
different places or different plants; 
for example, between the cus- 
tomer and ourselves. In such cases 
it is a simple matter to reproduce 
identical optical gage charts from 
a standard master for a fraction of 
the original cost. In addition to 
the cost savings, a considerable 
amount of time is also saved in 
making duplicate gage charts, 
since it takes no more time than 
it does to make a photographic 
print. Final inspection can be 
done with a chart identical to that 
used by our customers’ receiving 
inspection. This obviously reduces 
losses in time due to uncertainties 
arising from the use of different 
sets of dissimilar inspection gages 
at different points. 

When using mechanical inspec- 
tion, an engineering or design 
change will sometimes require ex- 
tensive gage modification. Occa- 
sionally, the entire original cost 
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one color 
any resin 





Ferro dry colors 


Here’s the lowest cost, easiest way to get colored resins. Buy 
them uncolored and color them yourself with Ferro high-fidelity 
dry colors. 


Uncolored resins cost less. You color only what is needed for the 
job. This reduces inventory, blocks waste, saves time on rush jobs, 
No special equipment is needed. 


Write for free booklet that tells you how. 


FERRO CORPORATION 

‘Celot Pion 
4150 E. 56th St., Cleveland 5S, Ohio - 5309 S. District Bivd., Los Angeles 
22, California - Ferro Enameis (Canada) Ltd., Oakville, Ontario, Canada 
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Apply your special requirements 


to basic R. D. Wood press designs 


Here's the sensible, economical way to design your own press. 
Working with numerous basic models, R. D. Wood engineers 

apply your specifications and modifications to produce the press 
precisely suited to your needs. No starting from scratch. No 
needless delays in construction. No paying for more design than 
you need, You’re sure of quality too. For every Wood press is 
constructed of selected materials by master craftsmen. Here is your 
assurance of precise operation and long, trouble-free performance. 


When you need a press, bring your specifications to Wood. 


R. DB. WOOD COMPANY 


PUBLIC LEDGER BUILDING e¢ PHILADELPHIA 5, PENNSYLVANIA 
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of gages must be reincurred. On 
the other hand, when using op- 
tical gaging a design change may 
result in no fixture alteration at 
all and only a simple change in 
the gage chart. When the gage 
chart is changed, the old dimen- 
sion is erased and a correct dimen- 
sion can be inscribed quickly. New 
chart gages are reproduced in a 
relatively short time, with addi- 
tional economies resulting from 
reductions in the usual waiting 
time after specification changes. 

Operator’s skill has an effect on 
inspection costs. Fixed gaging fre- 
quently requires gage inspectors 
of considerable skill and experi- 
ence with a well-educated sense 
of “feel.” Optical gaging, on the 
other hand, offers sizable bene- 
fits in the use of unskilled opera- 
tors. They can learn to gage ac- 
curately on a particular screen 
in a short time. 

With many gaging methods it is 
often necessary to report many 
successive measurements to ob- 
tain a complete picture of the 
inter-relationship of dimensions. 
This is seldom necessary with op- 
tical gaging, with the work piece 
outline and interrelated dimen- 
sions seen simultaneously on the 
screen. 

There is considerable economic 
advantage from the bonus infor- 
mation resulting from the optical 
inspection. Mechanical inspection 
gave us little or no information 
about the part which was not 
specifically sought. With optical 
inspection on the other hand, the 
projected outline permits inspec- 
tion of all contours, and there are 
many characteristic outlines which 
can be compared to the drawing 
dimension. Such things as fillets, 
under cuts, chamfers, radii, etc. 
are readily seen. The intangible 
values of these “plus factors” are 
sometimes hard to evaluate in 
terms of dollars, but they are 
definitely potential values in the 
business of inspection. 

We regard protection of quality 
as a matter of economy when we 
weigh the cost of inspection 
against the consequences of pro- 
ducing defective material. We 
feel our investment in inspection 
methods are economically justi- 
fied, particularly so when the con- 
trol system offers savings in time 
and cost.—End 





SOONER OR LATER 


PVC PIPE 
PRODUCERS 
WILL NEED 


*Patented 





Thermatic* Series extruders have enough cooling 
capacity to permit: 
(A) High heat application at the feed section heat 


zone for fast melt and low horsepower consumption 
--. with 


(B) Ample cooling along the barrel to prevent scorch- 
ing while holding precise stock temperature... and 


(C) Higher head pressure with stable stock tempera- 
ture provides thorough mixing and higher quality pipe. 


Proper cooling can make a big difference to Pipe 
Producers. Get the facts on 
THERMATIC COOLING CAPACITY 


DAVIS-STANDARD-—- 


Division of 
FRANKLIN RESEARCH AND DEVELOPMENT CORPORATION 








a de wey 4 
thermatic J 17 WATER STREET, MYSTIC, CONNECTICUT 











COMPANY 





STREET STATE 
PRECISION EXTRUSION CONTROL !I1S OUR BUSINESS 

















to MARK | cod condo tomots fr tet mating 


products 
like 


need 


°ACROLEAF 


Machines 
No. 


Hot Stamping | & 


ae 


©ACROLEAF Hot Stamping Machines provide 
precision, clean markings in gold, silver, color 
and in multi-color on parts, products and mate- 
rials of thermoplastics and thermosetts. Also on 
cable, rubber, fiber, wood, paper and other 
materials. CACROLEAF Foil and Hot Stamping 
dies for use in all types of machines, insure 
finer work. 
“The Original Marking Specialists” 


5-15 Morrell St., Elizabeth 4, N. J. 











Blow moulding equipment 


fo] mec -lotalaliot- | Mie] aust-Ma loli lel] 
bodies, Bottles, Tubes, Toys. 


tails 


BEKUM GmbH, Berlin -Mariendorf, Germany 
Lankwitzer Str.14.15 Tel.750471 Telex.0184580 





Ethylene oxide 


(From pp. 148, 150) 


polyester and _ polyvinylidene 
chloride films are probably a good 
deal stiffer than polyethylene 
film and it is more difficult to tie 
a tight knot in them. The impor- 
tance of the closure was dramati- 
cally shown by a comparison of 
the leakage in the 6-mil poly- 
ethylene bag closed with an over- 
hand knot and one that was closed 
with string. 

Not enough polyethylene bags 
were available to carry out large- 
scale statistically significant tests 
on rough handling. Testing on a 
limited scale indicated that a full- 
size 3- or 6-mil polyethylene bag 
packed with clothing and inflated 
with the ethylene oxide-chloro- 
fluorohydrocarbon mixture could 
be dropped 5 ft. onto a concrete 
floor without bursting. The bags 
were punctured when dropped on 
sharp objects. 

Decontamination experiments 
were carried out with full-size 
6-mil polyethylene bags under the 
conditions used for permeabil- 
ity measurements. The results 
showed that decontamination of 
an expected level of contamina- 
tion of clothing was accomplished 
in approximately 8 hours. 


Decontamination bag 
requirements 

A disposable decontamination 
bag should conform to the follow- 
ing requirements: 

1. Permeability—The material 
from which the bag is made 
should have a low enough perme- 
ability to ethylene oxide to retain 
it until the contents of the bag 
have been decontaminated. 

2. Strength—The bag should be 
strong enough (tensile strength, 
burst strength, seam strength) to 
withstand normal handling in use. 

3. Cost—The cost of the bag, in- 
cluding the cost of the material 
and its fabrication, should be low 
enough so that the bag can be 
expendable. 

4. Transparency—The bag 
should be transparent, or at least 
translucent, to facilitate opening 
the ampoule of ethylene oxide in- 
side the bag after it has been 
loaded and closed. 

5. Flexibility—The material 
from which the bag is made 
should be flexible (To page 233) 


MODERN PLASTICS 








types of flexible matericls, 
—on @ 


sheets, and coo 
plastics 
cellophane 
poper 
fabrics 


’ i PER- 
rey your perforating needs, es 
eae INDUSTRIES has the spec 


FORATING handle the 
‘zed equipment and know-how to for quality ; 
; if you're looking 10F 
job. Rely on ¥ and fair 


prompt delivery; 


workmanship, nd 
. og: 
pricing. Write today for our free cata 


Perforating ‘ POLYESTER MOLDING MATERIALS 
industries, inc. Rice -: reinforced with natural and synthetic fibers 


FIBERGLASS—NYLON—SISAL 


© @6 98 86 0G 6€ 0:9 288 666 8 69 O'S: 6 © ~ 





° ; 

602 Commerce Road, Linden, N. J.» W Abash 5-0350 
+ 

e 


eee#ee 
ee ee 
eeee 
e*ee#ees 
eee#ees 


Easy to handle—Ready to use 
vv. .. v_vcV. eS SS 
ee oe oe oe eeeee 
oe eeeeeeeoeoeeeoeeeee ees Available in Three Standard Grades 





+ Chemical Resistant 

oe 4 Yalalael| 

+ Flame Resistant—Electrical 
UTILITY 

he mma “ay Specially formulated to meet specific 
BARRELS #& ke 


fofelohilaehalolaMma-te) ila tail tales 


High impact strength 

Low specific gravity 

Excellent chemical resistance 

Superior electrical properties 

Dimensional stability 
FREE " Taalololiaie i iaiel a Milali ial 

TEST SERVICE 

Send sample parts and specification Complex part design 

Use of metal inserts 


Unrestricted use of colors 


AVAILABLE ON REQUEST 
e Literature and price information 
e@ Free samples for initial evaluation 


e Assistance in selecting the Fibercore Molding 
Compound best suited for your application 


Tumb-L-Matic Type XLC units are true general e Help in tooling-up and starting production 
Purpose barrels designed to handle the widest 

possible range of plastic and metal parts either é 

wet or dry process 


Ad a e Write, Wire or Telephone 
For more detailed information on Type XLC ae . ¥, 
Seo af eon = a L UJ Mi ro 
a yes 4 , ® 
TUMB-L-MATIC, INC. Y | CHEMICAL CORPORATION 
114 St. Mary's St., Stamford, Conn. 

4837 JAMES STREET - PHILADELPHIA 37, PA. 
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IF YOU HAVE A STAKE 
IN PRODUCING FOOD WRAPS 


HERE IS THE MOST EFFICIENT, NON-TOXIC 
PLASTICIZER MADE 


Harchem Dibuty! Sebacate has been FDA approved as a non-toxic plasticizer for food wraps. Equally 
important, it has been user-approved for the following reasons: 
Compared with other plasticizers for food wraps, Dibutyl Sebacate offers... 
Best Low Temperature Properties . . . Best Heat Stability in Terms of Discoloration and Odor... 
Lowest Degree of Tack... Low Initial Viscosity for Plastisols . . . Contributes 
to Thixotropic Properties 





ye 
a, 
ie a 
re oR 
Efficiency Level to obtain equal 
moduli (parts per hundred) 


eae 











Low Temperature Flexibility 
Tf °C @ 135,000 psi 




















Whether judged on a basis of performance or cost, you'll find Harchem Non-Toxic Dibutyl Sebacate 
a superior plasticizer for food wraps. 


Write for Data Sheet 
Se HARCHEM DIVISION 
HARCHEM 
a WALLACE & TIERNAN, INCORPORATED 
=e BETTER PLASTICS 25 MAIN STREET. BELLEVILLE 9.NEW JERSEY 





IN CANADA: HARCHEM LIMITED, TORONTO 
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4k SELECT the items you want 
© CIRCLE the corresponding numbers on the post card 
© FILL IN the information requested 


Manufacturers’ Literature 


plastics industry. Dellar saving and dollar making ideas and data . . . 


© mati —no postage required 


EQUIPMENT 


available without charge. 


- SUPPLIES 


SERVICES 





PLASTIC CUSTOM MOLDING. page 
~_ - brochure describes 


a CHLORIDE FILMS. 26 
rovide technical data and gen- 
ormation outlining features, prop- 

wie - a line of pol chloride films, 

semi-transparent, and flexible 

aging films. Reynolds Metals Co. (K-002) 


LAMINATED AND MOLDED PLAS- 


rods. G 
ors. The ee ee 
THERMOPLASTIC EXTRUSION 


EQUIPMENT. 9- illustrated an 
brochure describes ag A and a 


TESTING, RESEARCH, DEVELOP- 
MENT, NTAL SERVICES. 
15-page illustrated booklet outlines 
tures and services for —_ testing; 
recommendations necessary 
opments and research oe Pro- 


vides 

enhance value and design of a given 
soudest, Royal oe Lab. Ro- 
therm Engineering (K-005) 


ROLL SHAFTS, CYLINDERS, PLATES, 
TUBES, CONVEYOR BELTS. 4-page 
illustrated catalog brochure describes 
line of cylinders, tubes, shafts, plates, 
sections and conveyor ‘belts. Tearing, 
punching, stretching, fad 
piercing, threading, perfora 

other Kopteations. Robert A. & 
Sons, I (008) 


PRECISION MEASURING BELT SYS- 
TEMS. 4-vage illustrated brochure 
roughly describes rotary molders, dis- 
pensing equipment and —_ 
valve systems for 
metered _ of fluids 
materials. 


and 
one = Mercury Malling Mee 


ROTATIONAL MOLDING PLASTI- 
SOL. 2-page illustrated ae data 
milletin describes f 


tempe 
cal Div., Goodyear Tire & Rubber Co. 
(K-008) 


INDUSTRIAL CHEMICALS, FIBERS, 
MARKET DEVELOPMENT.  6-page 
brochure outlines features and uses of 
a Sane of and features 

a market and dev -lopment service. 
oon information, technical data. 
American Cyanamid Co. 


HIGH-IMPACT PHENOLIC. 6-page 
illustrated brochure describes ce spp 
ai 


in —,! form. Spect S 
tions and data. 
Hooker Ehectochemical ¢ Ga. asthe} 


BERYLLIUM METALS AND ALLOYS. 


molding > amen, quent 
Reutiens and data. The Brush Beton 
Co., Pennrold Div. -011) 


FLEXIBLE, HEAVY-WALLED TUB- 
—~ & AND ~ yf = 22-page illustrated 


descri PES 
tnd applications ¥ “heavy tub- 
ing, spaghetti tu 
Pes Speciation 


ing, eae ee 
(013) 


pom _* — 
., Inc. 
CUTTING AND CREASING PRESSES. 
sees illustrated catalog brochure de- 
features and applications of cut- 
and creasing presses, in sizes 38 x 54 
44 x 66. omson-National Press 
Co., Ine. (K-013) 


LOU MEN COMPOUNDS AND 


terials. S 
prices. TumbL-Matic, Inc. (K-014 


CUTTING MACHINES, COMPOSI- 
TION RUBBER CUTTING SURFACES. 
4-page illustrated brochure describes fea- 
tures and applications, provides catalog 
information on a cutting machine, also 
on composition rubber surfaces for use 


Fill ovt and mail this card now 


cutting equipment. Indus- 


Gal Sclee Dive Shoe Machinery, Corp. 


INDUSTRIAL PLATING. 4-page illus- 
trated — wr describes fea’ 
esses and tions of 

ting, coatings. U. 


THERMOSETTING Pe... 
data describe fea- 


2 pages of 
properties, characteristics, and 

” plications of thermosetting compounds, 

te, at cel ahome of 

me Dyestuffs. 


ATER CHILLERS. 
4-page illustrated catalog folder de- 
scribes features and applications of air 
cooled industrial 


LAMINA PAPERBOARD, CLOTH 
— ; 10-page illustrated cata- 


- i 1 designed for ting, 
coating, + amy or in combination. 
Also machinery — = for coloring, 

heat sealing, g, thermop ic a 
free foil, Specifications and — A 


Inta-Roto Machine Co., Ine. (K-020) 


PLASTIC INJECTION MOLDING MA- 
CHINES. 26-page illustrated catalog de- 
scribes features, applications of acces- 
sories and special items for plastic injec- 


tion molding machines. Enginee 
data. Newbury Industries, Inc. 021 


MODERN PLASTICS 


MANUFACTURERS’ LITERATURE SERVICE 
Please send me the free items circled below. (| | am a non-subscriber* 


1! om [] a subscriber 


K-001 K-002 K-003 K-004 K-005 K-006 K-007 K-008 K-009 K-010 K-011 
K-O12 K-O13 K-O14 K-O15 K-016 K-O17 K-O18 K-019 K-020 K-021 K-022 
K-023 K-024 K-025 K-026 K-027 K-028 K-029 K-030 K-031 K-032 K-033 
K-034 K-035 K-036 K-037 K-038 K-039 K-040 K-041 K-042 K-043 K-044 





of pe & on 6 eae 
Cede 38.000 allele 
Canada, 





$8.00; all others, .00) please check below. 
(C0 Check enclosed 


2 ciantytien on6 wesld Ein to ete te 
the next annual Encyclopedia seve (U.S.A. & 


CD Send bill 








STREET . eeeeeeee eeeeeeee CITY eeeeeeeeeeeeeees 


STATE 


(This card cannot be honored after February 15, 1961) 





Manufacturers’ Literature 


EQUIPMENT 


@ SELECT the items you want 
@ CIRCLE the corresponding numbers on the post card 


© FILL IN the information requested 
© MAIL —no postage required 


SUPPLIES 


SERVICES 





POWDER COMPACTING PRESSES. 
4-page illustrated catalog brochure de- 
scribes am sy and oes « of a 
line of powder compa presses. 

eiicatione. Kux Machine & K-083) 


TURBO PULVERIZER. 6-page illus- 
trated catalog Le ~~ features 


and uses of a line of jon Pa 
turbo pulverizers. S _, P. 
mann verizers Co., Inc. 

PIGMENT COLOR CHIP. cae 
data sheet outlines features and applica- 
tions of a line of fluorescent pi t 
color chips. Lawter Chemicals. -024) 


MARINE POLYESTER RESINS. 4-page 
use of Bo a Ly f~— and 
resins for 
gy * AY tuck 
(K-025) 


 &, 
Chemical . S. Rubber Co. 


PREPREGS. mee illustrated brochure 
describes properties, features, character- 
istics and cgpigetions of prepregs. De- 
veloped in missile and aircraft pro; " 
Standard Insulation Co., Inc. (e026) 


RESEARCH AND DEVELOPMENT 
ure 


AUTOMATIC GUIDING EQUIPMENT. 
32-page catalog describes features and 
app es ee et 

tions data. 
Co., Inc. (K-028) 


ENCAPSULATING AND _ POTTING 


WITH THERMOSETTING RESINS. 
16-page brochure describes techniques 
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used Py enmpemating ng ant ¥ es 

throu a vac- 
uum, as oe —- molding tech- 
niques with conventional compression 


transf Iding presses. H 
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BUTTERING COMPOUND FOR EN- 

CAPSULATING MOTOR WINDINGS. 

e illustrated + —— for motor re- 

pair describes features and a - 
sul e en ~- KR. 
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without molds. Specifications, r- 
ties. Hysol. fk-030) 
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PROTECTIVE COATINGS. 6-page illus- 
trated technical brochure describes fea- 
ony -— oppeiees of industrial coat- 
~  B pe attack and resistance 
to wear. H. V. Hardman Co. 
FLEXIBLE POLYURETHANE FOAM 
EXTENDERS AND FILLERS. Miscel- 
laneous catalog brochure describes fea- 
aap ane & ae SS an © 
tenders for fiexi nee foams, 
| for a) 


Minerals & Chemicals Corp. of J 


nd catalog decries feature a 
tions and of 
pa Fg A KA 
Specifications and data. io S ‘ 


A-C GYRATORY SCREEN. 1 

lustrated brochure and - 
properties a 

so-dosigned’ A-C gysstery cessen used for 

accurate sizing of dry corrosive and/or 

abrasive materials. For sani ans 

dry foods and 

cations and data. Allis Chalosors oe 

Co. (K-045) 


ADHESIVES PROPERTIES CHART. 
_— describes fea 
yn pk epoxy adhesives, contains 
physica] properties chart, eves = 
tion on cure times, etc. Furane Plastics, 
Inc. 043} 


woe data catalog 
‘ormation, specifica- 
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tics Div., Food Siechiveny & Chemical 
Corp. (K-044) 
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your new extender of profit! 


Another first in secondaries! CONOCO H-35 is the new % EXCEPTIONAL LIGHT AND HEAT STABILITY 
extender of profit for cost-conscious producers of polyvinyl 4. WATER-WHITE COLOR 

chloride resins. It’s economical in price, consistent in 

quality and uniformity. CONOCO H-35 is water white and can + LOWER INITIAL AND AGED VISCOSITIES 
be used in all types of applications where color is important. IN PLASTISOLS AND ORGANOSOLS 

In plastisol and organosol formulations, significantly lower 4 GREATER LOW TEMPERATURE FLEXIBILITY 
initial and aged viscosities can be obtained. Learn more about 
CONOCO H-35 and its uses. We'll be happy to supply you * ECONOMICAL FOR COST-MINDED FORMULATORS 


with free samples as well as technical assistance. } THE ULTIMATE IN QUALITY AND UNIFORMITY 


ime For chemicals with a head start on the future, count on Conoco! 
Send for your free booklet of (aoe. 
Secte enh taaaiion utenis - ; CONTINENTAL OIL COMPANY, retrocnemicat DEPARTMENT 


new CONOCO H-35... today! 3 1270 Avenue of the Americas, N. Y. 20, N. Y. Export Division, Englewood, 
New Jersey. European Sales Office: Box 1207, Rotterdam, The Netherlands. 


© 1959 Continental Oj! Company 
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KOHNSTAMM 
PIGMENTS 


\ SA IN EVERY 


SHADE 

FOR EVERY 
TYPE 
MATERIAL 


Our colors are specially 
treated to eliminate 
dusting and aid in 


dispersability 


Whatever your 

need — basic chemical] 
pigments, cadmium 

( aya) ae or specially 
formulated and treated 
colorant blends...we 


manufacture them all. 


Our laboratory is 
available for 


consultation on any 


\ SERVICE THROUGH 
~ CoeeMeereY 


hea color problem 


KOHNSTAMM & CO. INC. 
n Color Tech 


gu tor i fe Thay a ¢ entury 
\ " . 


\ 


a ELECTRONIC 
ED HEAT SEALERS 


=YEARS AHEAD 


————® PERFORMANCE 
——n) ee 


EXCLUSIVE: 


@ HEAVY DUTY INTEGRATED UNIT 
@ PATENTED SWING DOOR 


@ TAKES LESS FLOOR SPACE 
THAN ANY UNIT ON MARKET 


@ CENTRAL CONTROL PANEL 


SIZES 
1 to 10 kw — IN STOCK 
12 to 50 kw — ON ORDER 


“\WAK\\ 





WRITE FOR 
FREE CATALOGUE 


Dynatherm Division 


GUILD eEcectTRONICS. tnc. 


388 BROADWAY + NEW YORK 13,N. Y. 


THE MARK OF QUALITY Impressor 
BARBER PORTABLE HARDNESS TESTER 


@ Rapid testing—no setup 
COLMAN @ Easy to carry and use 


@ Needs only space for hand 


A portable hardness tester for plastics, aluminum and alloys, 
and soft metals, the Barber-Colman Impressor is designed 
for fabricated parts and raw stock testing. Operating ex- 
perience is not essential. The reading is instantly indicated 
on the convenient dial. No waiting, preloading, or separate 
measurements. Barber-Colman engineers will gladly recom- 
mend the most suitable model for your application. Write 
today for complete details. 


BSBARBER-COLMAN COMPANY 
Dept. K, 1217 Rock Street, Rockford, Illinois 
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enough to permit closing the bag 
tightly by some simple means 
such as tying it in a knot or tying 
it with a cord. 

6. Storage—The bag must be 
unaffected by storage for long 
periods of extremes of tempera- 
ture and humidity. 

Heavy-gage (6-mil) polyethyl- 
ene film was found to be suitable 
for use as the material of con- 
struction of the bag because, of 
commercially available plastics 
films, it conforms most closely to 
the above-listed desirable re- 
quirements. It is relatively inex- 
pensive and is available in large 
quantities in the form of poly- 
ethylene drum liners. 

Bags with only one heat-sealed 
seam can be readily fabricated 
from seamless tubing. It is flexi- 
ble enough to insure a good 
closure. It contains no plasticizer 
to evaporate during storage. 

Other plastics films were found 
to be superior to polyethylene in 
some respects, but inferior in 
others. Polyester film is much less 
permeable to ethylene oxide, but, 
of course, it is more expensive, 
less flexible, and more difficult to 
fabricate. 

Polyvinyl alcohol film is rela- 
tively impermeable to ethylene 
oxide, but it is sensitive to mois- 
ture. Cellophone is also imperme- 
able to ethylene oxide, but it is 
more subject to cracking at low 
ternperatures. Plasticized poly- 
vinyl chloride films, on the other 
hand, have greater permeability 
to ethylene oxide than do the 
polyethylene films. 
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Superior Coach Corporation, the world’s largest manufacturer 
of school buses, recently switched to Seilon for streamlined 
combination turn indicator and fresh air intake housings. 


Why Seilon? 


Because this rigid thermoplastic is less expensive than 
materials Superior previously used. Seilon’s outstanding 
chemical and corrosion resistance is an important factor, since 
school buses must operate for years in all kinds of weather. 
And Seilon’s excellent forming characteristics allowed Jered 
Products, Inc., of Hazel Park Michigan, to easily and eco- 
nomically fabricate the housings for Superior Coach. 


Seilon is versatile in its many properties and tailor-made 
adaptability to your requirements. We welcome the oppor- 
tunity to help solve your problems —a letter or phone call 
will start us working. 





6. Waack, Alex, Frisch, Stan- 
net, and Szwarc, Industrial and 
Engineering Chemistry 47, 2524 
(1955).—End 
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1912, AS AMENDED BY THE 
MARCH 8, 1933, AND JULY 2, 
1946, of Mopern P.astics, published monthly 
at Bristol, Connecticut, for October 1, 1960. 


WHAT'S YOUR S.I.Q.? | ~""": 


WHATEVER THE SIZE ae 


BLOW-MOLDING MACHINE 
FOR THE JOB... 


Whether it’s a toy golf ball or a 
hobby horse — a detergent bottle or 
a 55 gallon drum — with production 
runs of 10,000, 100,000 or 1,000,000 
AUTO-BLOW offers a blow molding 
machine that will mold the product 
at the lowest cost per unit. 


Single and two-station models for 
short runs of small items — versatile 
two-and four-station machines for 
short or long runs of large or small 
products — single or multi-station 
models for long production runs of 
large items — all these, plus machines 
designed for your specialized 
requirements, are avilable from 
AUTO-BLOW. 


Designed and built to the highest 
standards, all AUTO-BLOW models 
are licensed under applicable patents. 
The AUTO-BLOW machines best suited 
for your needs may be obtained 
by lease-rental, time payment or 
outright purchase. 


AUTO-BLOW CORPORATION 


399 KINGS HIGHWAY CUTOFF, FAIRFIELD, CONNECTICUT, EDison 4-9481 





WHATEVER THE ITEM Before me, Notary Public, in and for the 
WHATEVER THE QUANTITY 


AUTO-BLOW PRODUCES AN EFFICIENT 


State and County aforesaid, Ye appeared 
Alan S. Cole, who having bee uly sworn 
according to law, deposes and coe that he is 
the Publisher of Mopern Pt astics and that 
the following is, to the best of his knowledge 
and belief, a true statement of the ownership, 
management, etc., of the aforesaid publication 
for the date shown in the above caption, re- 
quired by the act of Au 

amended by the acts of March 

uly 2, 1946 (section 537, 2.3; 15 
egulations), to wit: 


1. The names and addresses of the publisher, 
editor, managing editor, and business manager 
are: 


Publisher, Alan S. Cole, 575 Madison Ave., 
New York City. 


Editor, Hiram McCann, 575 Madison Ave., New 
York City. 


Managing editor, Jone, J. Guerrier, 575 Madi- 
son Ave., New York 


Business —~ x. Stuart Siegel, 575 Madison 
Ave., New York City. 


2. The owner is: (if owned by a corporation, 
its name and address must be stated and also, 
immediately thereunder the names and addresses 
of stockholders owning or holding one percent 
or more of total amount of stock. If not owned 
by a corporation, the names and addresses of 
the individual owners must be given. If owned 
by a partnership or other unincorporated firm, 
its name and address, as well as of each 
individual member, must be given.) 


Breskin PubBessiens, Inc., 575 Madison Ave., 
New York, N. Y. 


Charles A. Breskin, 575 Madison Ave., New 
York, N. Y. 


Millie Breskin, 59 Park Road, Scarsdale, N. Y. 


Linda Klein, 5 Susanna Court, Hyde Park, 
Boston, Mass. 


Millie Breskin and Stuart Siegel as Trustees, 
59 Park Road, Scarsdale, N. Y., 575 Madison 
Ave., New York City. 


S. M. Moisseiff, 860 Fifth Ave., New York, N.Y. 
E. S. Gregg, 632 Oakland Ave., Statesville, N.C. 


8. The known bondholders, mortgagees, and 
other security holders owning or holding one 
percent or more total amount of bonds, mort- 
gages, or other securities are: None. 


4. Paragraphs 2 and 3 include, in cases where 
the eoemneneer or security holder appears upon 
the books of the company as trustee or in any 
other fiduciary relation, the name of the person 
or corporation acting as such trustees; also the 
statements in the two paragraphs show the 
affiant’s full knowledge and belief as to the 
circumstances and conditions under which stock- 
holders and security holders who do riot a 
upon the books of the company as trustees, hold 
stock and securities in a capacity other than 
that of a bona fide owner. 

Avan S. Core, Publisher 


Sworn to and subscribed before me this, 30th 
day of Sept., 1960. 


[sea] BEATRICE GROVE 


Notary Public, State of New York 
No. 31-6689250. Qualified in New York County. 
Commission expires March 30, 1962. 
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NEW OXIRON EPOXY RESINS OFFER 
UNUSUAL HIGH TEMPERATURE PROPERTIES 


Even after long exposure at elevated temperatures, 
OXIRON resins have high flex strength and show little 
weight loss. Anhydride-peroxide-cured OXIRONS resist 
deformation over a broad range of temperatures. The 
gentle rise of their heat distortion curves demonstrates 
why these resins are acceptable for practical use at 
temperatures far above the heat distortion point (see 
diagram). In addition to high-temperature strength, 
OxIRONS have excellent electrical properties which 
they retain over a wide range of temperatures, show 
superior resistance to creep at elevated temperatures. 


OXIRON resins are unique as epoxies, because they 
are epoxidized polyolefins rather than bisphenol- 
epichlorohydrin-type reaction products. Since they 
provide 10 or more reaction sites per “monomer” unit, 
they have a remarkable degree of chemical versatil- 
ity, as their cure reactions show. The resins are avail- 
able in a wide range of viscosities and offer an 
unusual combination of advantages: 


Novel Cure: OxIRONS can be cured through their reac- 
tive double bonds as well as epoxy and hydroxy] 
groups. They are the only epoxy resins that can be 
cured with peroxides. However, conventional epoxy 
curing agents may also be used. OxrrRONs have high 
reactivity with anhydrides and dibasic acids at low 
temperatures . .. provide increased pot life with poly- 
amines ... react with a variety of other curing agents 
such as polyphenols, Lewis-type catalysts, polysulfides. 


Economy: Low-cost curing agents may be used in high 
proportions. 


FOOD MACHINERY 
AND CHEMICAL 


ie CORPORATION 


Epoxy Department 
@ 161 East 42nd Street, New York 17, N. Y. 
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Low Density: 20% lighter than ordinary epoxies— 
cured resins likewise have lower density. 
Outstanding Chemical and Electrical Resistance: Ex- 
cellent resistance to alkalis, acids and solvents—cured 
resins have good electrical properties. 
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This graph shows that—unlike conventional epoxy resins—the heat 
distortion curve of OXIRONS does not break sharply with tempera- 
tures ...can be used above the heat distortion point itself. 





Send for our Epoxy Data Booklet which describes 
OXIRON 2000, 2001, and 2002 in detail, contains curing 
information and gives suggested uses. If you’d like a 
sample, let us know what application you have in mind 
so that we can supply a suitable resin. 


EPOXIDES CURRENTLY AVAILABLE FROM FMC 
OLEFIN OXIDES 
Octylene Oxide « Dodecene Oxide + C16-C18 Olefin Oxide 
TERPENE OXIDES 
Limonene Monoxide « alpha-Pinene Oxide 
DIEPOXIDES 
Dicyclopentadiene Dioxide + Limonene Dioxide 











Formed entirely in one piece, this 
seamless plastic blinker housing 
measures 24" long, 8°4'' wide, and 
1'2" deep at its narrowest part. 
It is molded by DeWitt Plastics, 
Auburn, N. Y. for Roberts Enter- 
prises, Inc., Cazenovia, N. Y. 
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...LOOK WHAT'S NEW — 


- IN BLOW-MOLDED 
POLYETHYLENE! 


7 

This flashing road barricade is a beacon of safety for motor- 
ists. Its yellow plastic blinker housing shows something else, 
too. Good design. Selection of the right process, the right 
material. Only blow molding could make this part in one piece. 
And Bake ite Brand high-density polyethylene provides the 
durability to stand long, tough outdoor use. 

The background of Union Carpe in blow molding dates 
from the earliest application of polyethylene to squeeze bot- 
tles. At our laboratories in Bound Brook, N. J., a battery of all 
major types of blow molding machines reproduces practically 
every set of production line conditions encountered in the 
process. As a result, BAKELITE Brand polyethylenes are engi- 
neered for performance in machine and product alike. 

You can get every type of polyethylene for blow molding 
from Union Carbide Plastics Company. BAKELITE Brand poly- 
ethylenes range from low to high density materials, including 
.95 to .96 density types. Nowhere else in the industry is the list 
so complete. You get the benefits of one-source selection. 

For information on how Union CarsivE materials and expe- 
rience in blow molding can help you develop a successful 
product, write Dept. FM-87, Union Carbide Plastics Company, 
Division of Union Carbide Cor- 
poration, 270 Park Avenue, 

New York 17, N. Y. In Canada: 
Union Carbide Canada Lim- 
ited, Toronto 12. 


BAKELITE and Union Cansipe are registered 
trade marks of Union Carbide Corporation. 
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News and interpretations of the news 


Section 2 


(Section 1 starts on p. 39) 


Mylar passes in review all types of magnetic tape is now 


Du Pont’s Mylar polyester film 
has been making news on several 
fronts lately. 

First, the U. S. inflatable satel- 
lite, Echo I, which can reflect 
radio messages back to earth and 
is clearly visible among the stars, 
is made of %-mil metallized My- 
lar half the thickness of the cello- 
phane on a package of cigarettes. 
Anyone who reads the papers 
knows that the properties of a 


material which could be used for” 


this feat must be unusual, versatile, 
and have the highest possible per- 
formance value. But this versatil- 
ity is not yet well enough known 
to designers and management. 

Second, Du Pont is almost 
ready to open a new factory in 
Florence, S. C., which will vir- 
tually double capacity. Current 
production is centered at the 
Circleville, Ohio, plant. Almost no 
one, except Du Pont, knows ex- 
actly what this total capacity is. 
Market analysts have been having 
a ball for several years trying to 
make an accurate guess—several 
of them have settled on a con- 
sumption figure somewhere from 
20 to 25 million lb. for all poly- 
ester film. It is estimated that 
Du Pont’s capacity at Circleville 
alone will be well over 20 million 
lb. when expansion is completed. 
Since the cost is $1.80/Ib. at the 
lowest level (there are several 
formulations at higher prices), a 
consumption figure for polyester 
film of 25 million lb. would mean 
a $50 million business. 

Third, basic patents on Mylar 
film expire in 1961, although im- 
portant related patents still have 
several years to go. The film was 
commercially introduced in 1954 
at a price of $3/lb. Mylar is a 
polyester made from ethylene 
glycol and terephthalic acid—it 
has no relationship to the poly- 
ester resins used for reinforced 
*Reg. U. S. Pat. Off 
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plastics and plasticizers. It has 
essentially the same base as 
Dacron fiber, for which Du Pont 
has an estimated 125-million-]b. 
capacity. The dimethylterephtha- 
late plants are believed to have a 
capacity of between 170 and 180 
million pounds. 

Cronar is another derivation 
from the above. It is a film base 
for use in photo films. Eastman 
Kodak has obtained a license from 
Du Pont and is making this par- 
ticular type of film base under the 
designation Astar. 

Goodyear and Minnesota Min- 
ing also have polyesters that are 
similar to Du Pont’s, but they are 
supposedly in the copolymer cate- 
gory, containing a little isophthal- 
ic acid as well as terephthalic. 
The Goodyear film, Videne, is 
used mostly for laminating, and a 
copolymer is also the base for a 
textile yarn called Vycron. The 
3M material is used for boil-in- 
the-bag film and in pressure-sen- 
sitive tape, but 3M’s magnetic 
tape is supposedly produced from 
Mylar. Eastman is now marketing 
a polyester fiber called Kodel. 
Olin-Mathieson is also reported to 
be experimenting in polyester film 
and fiber. Any of these companies 
can obtain dimethylterephthalate 
from Hercules or Amoco. 

Electrical and electronic insula- 
tion is the largest use for Mylar, 
consuming an estimated 25 to 30% 
of production. In many places a 
1-mil film has replaced 8- to 12- 
mil rubber-filled cotton for serv- 
ice entrance cable with savings as 
high as $2.54 per 1000 ft. recorded. 
It is also used as slot liners and 
wedges in motors and as insula- 
tion in capacitors. 

Fastest growing section of My- 
lar consumption is in magnetic 
tape. Total market for all kinds of 
this tape is thought to be ap- 
proaching or even to have ex- 
ceeded $50 million. Poundage of 


getting up into the millions, but is 
not believed to be 5 million as yet. 
More than half is said to be Mylar, 
with cellulose acetate constituting 
most of the remainder along with 
some imported unplasticized vinyl 
chloride tape. Reportedly, 3M is 
producing unplasticized vinyl in 
Europe for magnetic tape to be 
used for export. 

Mylar is particularly applicable 
for magnetic tape since it doesn’t 
become brittle after aging and 
this keeps the film’s “memory 
bank” clear and fresh. It can 
be threaded without breaking, 
doesn’t require a plasticizer, and 
does not swell or shrink in either 
direction under most operating 
conditions. Du Pont has designed 
a special type of Mylar particu- 
larly suited to magnetic tape 
requirements to provide extra 
strength in a longitudinal direc- 
tion. This formulation is called 
Type 2. 

The potentials for growth in the 
television field are outstanding. 
Great quantities are used by TV 
stations where a half-hour show 
can be recorded on 2400 ft. of 
tape. An hour’s show can be re- 
corded on a 14%-in. reel of 2-in. 
wide tape. Since their introduc- 
tion in 1957, over 300 recorders 
have been put in use in TV sta- 
tions and 60 half-hour reels is the 
average inventory. There should 
be at least 700 recorders in use 
within five years. 

Future growth is expected 
through the development of home 
video recorders. These will permit 
the owner to buy taped shows 
or record through his TV set, 
even when the owner is out. But 
this is several years away. Home 
movies, on video recording tape, 
with no need to send the tape 
away for processing, are also a 
possibility. Instrumentation tape 
for computers or business ma- 
chines is in (To page 240) 
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More sprayable “panel” adhesive cuts costs, 





Bondyyifi; 6586 


is one of a series... 


The BONDMASTER "G580 Series” of 
adhesives consists of a group of formula- 
tions which achieve sturdy bonds upon 
contact between the components. They are 
available in a full range of viscosities for 
“hot” or “cold” bonding with a wide choice 
of open times, heat resistance, clarity of 
dried film, etc., to meet your specific 
production needs. 


for panel assemblies . . . 
all faces . . . all cores 


108 CORP, - BLOOMFIELD tS 


auaner 6 Asoe AT. Te 


Profusely illustrated, 16-page Brochure 
No. 135 describes adhesives and produc- 
tion methods used in manufacture of curtain 
wall and other panel assemblies consisting 
of a variety of cores and faces. Contains 
test data and details of mass production 
bonding techniques. Send for your free copy 


RUBBER & ASBESTOS 


CORPORATION 


247 BELLEVILLE AVENUE 
BLOOMFIELD, NEW JERSEY 
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boosts heat-resistance 


The improved spraying character- 
istics of hot-contact-bonding BOND- 
MASTER G586 “‘panel”’ adhesive helps 
your production picture five ways be- 
cause you: 

. Enjoy much faster and smoother 

area coverage; 

2. Virtually eliminate over-spray and 

globular adhesive waste; 

. Cut your labor costs (it’s far less 

“tricky’”’ to spray); 

. Save substantially on processing 

time. 

. Attain measurably higher heat- 

resistance. 
It all adds up to lower costs per square 
foot of completed panel... and with a 
production-proved adhesive that not 


only exceeds ASTM Test D1037-55T 
... (FPL)... but also has satisfied a 
multitude of more concentrated tests 
independently established by leading 
curtain wall fabricators. 

BONDMASTER G586-20 is one of a 
group of formulations (see column on far 
left) we manufacture for the bonding 
of just about every type of panel pro- 
duced today (paper, wood, plastic, or 
metal cores and/or faces). 


WRITE FOR FURTHER DATA 


Detailed data on the full range of 
BONDMASTER “G580 Series” panel 
adhesive is yours for the asking. We’ll 
be glad to send a free evaluation sample 
as well if you will describe your specific 
bonding problem in detail. 
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its bare infancy—magnetic tape 
for this purpose, based on Mylar, 
allows greater computer speed 
than the old-fashioned punched 
paper or cardboard system, in 
addition to providing more com- 
pact storage of data. The move- 
ment of magnetic tape as a pro- 
gramming device for automatic 
systems, such as machine tools, 
also shows great promise. This 
market is unpredictable, but the 
future for instrumentation is well 
assured and beyond imagination. 
Other plastics films, such as poly- 
carbonates and _ polypropylene, 
will probably bid for some of the 
magnetic tape market in future 
days, but Mylar certainly has a 
big jump on the field. 

Use of Mylar for metallic yarn, 
where it is used as a laminate 
with foil between two film layers 
or as a film with vacuum de- 
posited aluminum on one side, 
was the second largest use for 
Mylar a year or so ago, but has 
fallen back due to fashion trends. 
It is used as a decorative item for 
dress goods, upholstery and other 
decorative features. 

Another substantial use is 
drafting film where stability and 
long life make it desirable as a 
master copy for blueprints—it 
can even be washed without dis- 
turbing the special inks used for 
this purpose. 


Use of this film as a packaging 


material has received reams of 
publicity but volume is modest— 
perhaps under 2 million pounds. 
The film has very good properties 
for big volume packaging—except 
one: cost. At $1.80/Ib. it is difficult 
to compete with films that sell 
from 45 to 75¢/lb. However, it has 
been widely used as a laminate 
with PE for boilable bags and as a 
liner where a high degree of in- 
herent strength and chemical re- 
sistance are required. 

Insofar as boilable bags are 
concerned, Du Pont summarized 
the trade’s outlook by predicting 
that the 1959 level of 69 million 
heatable pouches—calculated on 
a 6- by 9-in. average size—would 
grow to 100 million in 1960 and 
300 million by 1965, including 75 
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million pouches for institutional 
use. The predominant pouch ma- 
terial, used today in an estimated 
80% of all pouches, is a lamina- 
tion or extrusion coating of poly- 
ethylene on polyester film. There 
are 107 heat-in-the-bag products 
that are now being offered to con- 
sumers by 43 packers. 

Mylar is also used as a window 
for large display packages where 
a thin-gage Mylar replaces other 
heavier gage film at a saving. But 
until cost comes down, its broad 
application in packaging will be 
modest even though it can be 
used in very thin gages. 

There are scores of miscellane- 
ous uses. One of the newest of the 
attractive new uses is a radome 
cover with Mylar, nylon fabric, 
and pigmented Teslar (Du Pont’s 
vinyl fluoride film) joined to- 
gether in a laminate. A laminate 
over fabric or vinyl, or a metal- 
lized film is used for decorative 
purposes in automobiles, and a 
wide range of other fields. Lami- 
nates on wood or metal for sur- 
face protection are in develop- 
ment. An extruded vinyl wind- 
lacing in automobiles, with a 
Mylar surface, has received con- 
siderable attention. A weather- 
able film formulation for glazing 
for greenhouses, chicken houses, 
and other outdoor use is gaining 
in volume. Stationery supplies, 
typewriter ribbons, built-in stays 
for men’s shirt collars, conveyor 
belts for sticky corrosive or abra- 
sive products, are other miscella- 
neous uses. But it is questionable 
if all of these other applications 
put together will equal the vol- 
ume of either electrical or mag- 
netic tape uses. 

However, there will always be 
unusual uses for Mylar to attract 
attention and create interest for 
this extremely transparent, dura- 
ble, and strong film. Du Pont’s 
expansion program certainly 
indicates confidence in future 
growth although it has never been 
expected to equal the growth of 
cellophane, which also started at 
an extremely high price back in 
the mid-1920’s, since a compa- 
rable low production cost does not 


seem possible in the near future. 
There are rumors of possible new 
cost-cutting production methods. 
But these must remain rumors 
until proved otherwise. 


Two plastics awards next year 


To encourage better design and 
application of plastics, two awards 
will be offered in 1961. 

The first will be the Bachner 
Award, which was established in 
1957 by Chicago Molded Products 
Corp., “to stimulate and encour- 
age the imaginative employment 
of plastic materials in the initia- 
tion and improvement of products 
and the production of those prod- 
ucts.” 

This award, which will be pre- 
sented in New York at the 9th 
National Plastics Exposition and 
National Plastics Conference in 
June 1961, consists of a trophy 
made of acrylic plastics, suit- 
ably engraved, designed by Jean 
Reinecke, famous Chicago indus- 
trial designer, plus an award of 
$1000 in cash which goes to the 
individual or individuals desig- 
nated by the winning company as 
most responsible for the achieve- 
ment. A suitable scroll will be 
presented to the industrial de- 
signer or designers designated by 
the winning company as respon- 
sible for the design. 

The trophy for the first Bach- 
ner Award was presented in 
1958, in Chicago, to Bissell Inc. for 
its rug-cleaning device, marketed 
under the tradename Shampoo 
Master. Three other companies 
were awarded Honorable Mention 
plaques for their entries. 

The Bachner Award will be ad- 
ministered by a special commit- 
tee headed by Harley J. Earl, 
Chairman of Harley Earl Assocs. 
Inc., and comprising also, Lee T. 
Bordner, Pres., Sierra Electric 
Co.; Charles A. Breskin, Chair- 
man of the Board, Breskin Publi- 
cations, Inc.; and Arthur J. 
Schmitt, Chairman of the Board, 
Amphenol-Borg Electronics Corp. 
Secretary for the Committee is 
William T. Cruse, Executive Vice 
Pres., The Society of the Plastics 
Industry Inc. 

A panel of judges, to be chosen 
by the Bachner Award Commit- 
tee, will select the winning appli- 
cations. The competition closes 
March 10, 1961, (To page 242) 
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U.S. BORAX RESEARCH CORPORATION, Vept. 38 
412 CRESCENT WAY 
ANAHEIM, CALIFORNIA 


( Please send literature on USB epoxy resin curing agents. 


(J Include samples. 
NAME 

COMPANY 
ADDRESS 


CITY ZONE STATE 


for 
epoxy 
resins 


You get big advantages from USB epoxy resin curing agents! 
LONG POT LIFE — several weeks to several months. 

LOW TOXICITY — no dermatitis cases on record in handling 
these materials over extended periods. 

LIQUID FORM — allows easy handling and ready miscibility 
with the resins. Curing can be done at relatively 

low temperatures — 2 hours @ 175°F. 


Resins cured with USB curing agents offer 
these desirable properties: 


@ HEAT DISTORTION TEMPERATURES UP TO 130°C. 

@ EXCELLENT ELECTRICAL PROPERTIES. 

@ WATER AND BLUSH RESISTANCE. 

@ RESISTANCE TO AQUEOUS ACID AND BASE. 

@ CIASS B RESINS CAN BE FORMED FOR LAMINATING. 


USB epoxy resin curing agents are readily available in quantities up to 
multi-drum lots. Mail the coupon to bring samples and descriptive literature. 


U.S. BORAX RESEARCH CORPORATION 
412 CRESCENT WAY, ANAHEIM, CALIFORNIA 
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is open to all manufacturers 
of products which employ plas- 
tics components or are totally 
plastic, and are molded, extruded, 
vacuum, or pressure formed. 
Fibers, flexible films, filaments, 
resins, and coatings are not eli- 
gible, nor are reinforced plastics 
applications. 

Information and entry applica- 
tions may be obtained through 
The Society of the Plastics Indus- 
try, 250 Park Ave., N. Y. 17, N. Y. 

RP award—Since, under the 
rules of the Bachner Award, rein- 
forced plastics are excepted, the 
industry will be interested to 
learn that a special award in rein- 
forced plastics will be made by 
Owens-Corning Fiberglas Corp. 
at the Reinforced Plastics Con- 
ference and Exhibition, Edge- 
water Beach Hotel, Chicago, the 
first week in February 1961. For 
the past few years the Reinforced 
Plastics Div. of S.P.I. has awarded 
a gold ribbon to the company sub- 
mitting the best piece of rein- 
forced plastics molding, chosen on 
the basis of originality of applica- 
tion or design, the material selec- 
tion, color, utility, moldability and 
appearance. Selection of the win- 
ner and runners-up is made by an 
impartial jury in the design, en- 
gineering and editorial fields. 

The O-C-F Reinforced Plastics 
Design Award is Counterpoise, a 
crystal sculpture designed and 
made by Steuben Glass and will 
be awarded annually to the gold 
ribbon winner. 

Entries in the Reinforced Plas- 
tics Exhibition should also be 
made through S.P.I. 


Hemlock extract in adhesives 


An extract of western hemlock 
bark can be used to obtain good 
results in cold-setting adhesives 
at low costs, according to Dr. 
F. W. Herrick, a scientist from 
Rayonier’s Olympic Research di- 
vision. This relatively new silvi- 
chemical HT-120 is a highly re- 
active polyphenolic intermediate 
that can be used as a partial re- 
placement for resorcinol. The re- 
port revealed that adhesives con- 
taining from 30 to 60% of the bark 
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product on a solids basis gave 
excellent bonding quality in 
Douglas fir laminates prepared 
under room temperature setting 
conditions. The new adhesive was 
obtained from HT-120 with re- 
sorcinol and phenol-modified re- 
sorcinol-formaldehyde resins to 
which a setting agent composed of 
paraformaldehyde and fillers was 
added. The new bonds were 
found to be fully resistant to de- 
lamination by water during sev- 
eral cycles of vacuum-pressure 
treatment followed by drying or 
by prolonged boiling water treat- 
ment. It is possible to modify or 
tailor-make adhesives of this type 
to fit the operational requirements 
of industry. 


Metallized Mylar laminates 


The availability of a new line of 
checkered metallized Mylar lam- 
inates in six different patterns has 
been announced by Lamart Corp., 
Clifton, N. J. custom laminators of 
plastics. Each pattern is available 
laminated to vinyl, cotton, or 
latex-impregnated paper, and is 
supplied in rolls to 54 in. wide, in 
lengths up to 100 yards. 


Porous nylon parts 


The development of porous nylon 
components which can absorb 15 
to 50% by weight of oil has been 
announced by The Polymer Corp., 
Reading, Pa. The filled nylon parts 
are said to hold the oil under ex- 
tremes of pressure, temperature, 
and acceleration. Approximately 
20% of the oil is retained even 
after centrifuging at 15,000 G’s. 
The ny.on components, known as 
microporous Nylasint 64HV, are 
formed by cold pressing and sin- 
tering specially processed nylon 
powders by techniques similar to 
those used in powder metallurgy. 
The oil-filled parts are claimed to 
operate for very long periods at a 
frictional coefficient as low as 
0.01; conventional oil-filled metal- 
lic bearing materials, in contrast, 
will gradually lose their lubricat- 
ing properties. 

Applications for the oil-filled 
material include bearings and 
wear parts where low frictional 


lubricated surfaces must be main- 
tained over indefinite periods 
without subsequent lubrication. 
The material reportedly retains 
nylon’s inherent abrasion resist- 
ance and non-galling surface 
characteristics. 

In other proposed applications, 
fluids other than oil, e.g., ink, can 
be used to fill the porous nylon. 
Microporous Nylasint components 
are pressed and sintered in De- 
troit, Mich. by Halex Corp., a 
Polymer subsidiary, as well as in 
the plant at Reading. 


Polyethylene formulations 

A recent announcement that Kop- 
pers Co. was adding 15 new low- 
and medium-density polyethyl- 
ene formulations to its line, gives 
an indication of the constantly 
increasing and complex number 
of patterns that both material 
producers and their customers 
must learn how to deal with. 
Koppers’ complete PE line now 
has 33 formulations. 

The new resins are each tail- 
ored for a specific purpose: fast 
flow injection molding; - stiff 
molded parts; extrusion-blown 
film where clarity and high im- 
pact are desirable; chill-roll film 
extrusion; films for textile use, 
such as tablecloths; closures for 
cans and bottles, as well as pres- 
sure buttons on aerosol cans; in- 
jection molding where quick 
mold release is important; black 
master batch for blending; and 
low-density-pipe grade resin. 


Vocational degree in plastics 


At the Society of the Plastics In- 
dustry’s Pacific Coast Confer- 
ence last spring, the Educational 
Committee of the Society was di- 
rected to proceed with the estab- 
lishment of new facilities for 
vocational education in plastics. 
As a result of the Committee’s 
efforts, the Los Angeles Trade 
Technical College has agreed to 
start a 2-year course in plastics 
leading to a degree of Associate 
in Arts (A.A.). 

David Rome of Olympia Plas- 
tics Co. Inc., Los Angeles, Calif., 
was made chairman of the Equip- 
ment Committee and is arranging 
for outright gifts or loans of 
equipment, in order to outfit the 
laboratories and training shops. 
The Committee hopes to have all 
contributions (To page 246) 


MODERN PLASTICS 





Another Sinclair First— 


IN 
QUANTITY 





@ 2 ORS (22 Ce. es. Oe Sas 
——— ne oe 


- 


LF 


Now you can get 99%+ propylene in quantity. This high 
purity material — essential to polypropylene manufac- 
ture — is available in commercial volume. Whatever your 
needs — cylinder, transport or tank car — Sinclair can make 
prompt shipments. 


Take advantage of this new high quality product. It’s free 
from harmful impurities. Write or call us for complete 
information and samples. 
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Monsanto plastics for packaging 
& the food additives amendment 


As part of Monsanto’s continuing responsibility to customers 
and to package users, we present this up-to-the-minute status 
report of Monsanto plastics for food packaging and a brief 
definition of terms important to a general understanding of 
the Food Additives Amendment, which became effective 
March 6, 1960 @ Monsanto’s extensive research and develop- 
ment over the years have resulted in many plastic formula- 
tions from ingredients which are generally recognized as safe 
or which have prior sanction or which have no reasonable 
expectation of migration @ By using the Monsanto plastics 
listed on the following page, you can be certain of packaging 
materials which comply with the Food Additives Amend- 
ment. We will keep you informed of additions. 


Monsanto 
MONSANTO peve.torer in PLASTICS J 
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The Status of Monsanto Plastics—November, 1960 __ 


PRODUCTS 


BASIS FOR RECOMMENDED USE IN FOOD PACKAGING 





LUSTREX® STYRENE PLASTIC 


General Purpose Molding Grades 


Hi-Flow 55 Hi-Flow 77 
Hi-Flow 66 Hi-Heat 99 


Impact Molding and Extrusion Grades 


Hi-Test 42 Type Hi-Test 48 Type 
Hi-Test 88 Type Hi-Test 180 Type 


MONSANTO POLYETHYLENE (NATURAL 


Injection and Film 

Biow Molding Extrusion 

Grades Grades 

805 : 37 

935 i 38 

9752 32 706 

: 10406 

13406 


Extrusion 
Coating 
Grades 
18300 406 
19706 537 
23406 73 
25706 
26706 


VUEPAK® F CELLULOSE ACETATE 


OPALON® VINYL RESINS 


300 300 FM 
330 FM 410 


Polyvinyl! chloride acetate copolymers 

506 510 
SCRIPTITE® 

Paper and Paper Board Coating Resins 
50 53 
52 54 
40 (Urea Resin) 
33 (Melamine Resin) 
RESIMENE® 
883 (Melamine Resin) 
U901 (Urea Resin) 


LYTRON® 
Latex Paper Board Coating Resins 
6 6-A 


RESINOX® PHENOLIC RESIN 
P-97 





DEFINITIONS 


Generally recognized as safe and prior sanction by FDA. 


Extension granted by FDA until March 5, 1961 
(Long term feeding studies highly favorable) 


Prior sanction by FDA. 


Generally recognized as safe and prior sanction by FDA. 


Prior sanction by FDA. 


Prior sanction by FDA. 


No reasonable expectation of migration when used as 
wax-holdout resin. 


Prior sanction by USDA Poultry Division as wet strength 
poultry package resin. 


Prior sanction by FDA. 


Prior sanction by USDA Meat Inspection Division for 
lard cans. 
Prior sanction by FDA. 


Not subject to regulation when used in single use disposable 
containers. Petition being prepared for regulation of all 
food packaging uses. 


Prior sanction by USDA Meat Inspection Division for 
lard cans. 





of terms important in understanding the Food Additives Amendment. 


Food Additives Amendment —1958 Amendment to the 1938 
Federal Food, Drug and Cosmetic Act. It requires, for the first 
time, that any chemical compound in food, whether intentional or 
incidental, must be proved safe before the food is put into inter- 
state commerce. The amendment became effective March 6, 1960. 


Food Additives — All chemical compounds in food are not, how- 
ever, in legal sense food additives. Compounds with prior sanction 
or which are generally recognized as safe are specifically excluded 
by the new statute from the category of food additives. 


Prior Sanction — Before the 9/6/58 enactment of the Food Addi- 
tives Amendment, the Food and Drug Administration and divi- 
sions of the United States Department of Agriculture had only 
limited authority to approve use of chemical compounds in 
foods. Favorable response to a request for approval normally 
meant an informal letter of no objection—now classified as a 
prior sanction— exempt under the new amendment. 
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Generally Recognized as Safe —The FDA interprets this to 
mean that it is the widely held opinion of acknowledged authori- 
ties that a given chemical compound is safe in human food. FDA 
has published in the Federal Register, lists of compounds which 
are considered generally recognized as safe. 


No Reasonable Expectation of Migration — It is obvious that 
chemical compounds not in food cannot be food additives. But 
the definition of ‘‘zero’’ content requires scientific ae. No 
reasonable expectation of migration (of pharmacological signifi- 
cance) realistically recognizes that infinitesimally small amounts 
of certain chemical compounds may be and generally are present 
in processed foods without hazard. 


* + * 

A special report on food packaging colorants has been 
prepared for package manufacturers using colorants in 
their packages. For this report, write to Monsanto 
Chemical Company, Plastics Division, Room 773, 
Springfield 2, Massachusetts. 
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installed by Feb. 1, 1961, when 
the first semester of the plastics 
course begins. 


Price drops 


Reductions of up to 10% on some 
varieties of plastics are announced 
in the just-published catalog of 
Cadillac Plastic & Chemical Co., 
warehouser and distributor of 
plastics films, rods, tubes, sheets, 
and blocks. The price of nylon rod, 
bar, tube and sheet has been re- 
duced about 10%, the price of 
Mylar polyester film has dropped 
as much as 20%, according to the 
company. Only two plastics in the 
64-page catalog reflected signifi- 
cant price increases. Flexible viny] 
prices rose about 2¢/lb., while 
polystyrene sheet increased 5¢ in 
price. All other prices were vir- 
tually unchanged. 


Coated fertilizer 


Plastic-coated fertilizer for lawns 
and gardens was suggested to a 
session of the American Chemical 
Society’s 138th national meeting 
by Dr. Kirk Lawton, a soil chem- 
ist from Michigan State Univer- 
sity. Coating conventional fertil- 
izers with various plastics slows 
down the rate at which they re- 
lease their various constituents to 
the soil. At the same time, the 
coating prevents plants from feed- 
ing more quickly or heavily than 
they really need to, he said. 

Laboratory and greenhouse ex- 
periments carried out by Dr. Law- 
ton showed that plastic coatings, 
such as vinyl acetate, paraffin, 
acrylic resin, and polyethylene, 
reduced the rate at which soluble 
fertilizers dissolved in soils. For 
example, a coated fertilizer lost 
only 5.4% of its potassium while 
the same amount of uncoated fer- 
tilizer lost 813% in the same 
period of time, he said. 


Different chopped strand mat 
A fibrous glass chopped strand 
mat, said to increase laminate 
production speed and end-product 
quality, has been introduced by 
Johns-Manville. Called Garanmat, 
the new product is made of con- 
tinuous filament fiber glass rov- 


246 


ing to which Garan binder has 
been applied. The roving is 
chopped into lengths of approxi- 
mately 2 in., formed into a mat 
with random pattern and bonded 
with plastic resins. It is claimed 
to wet out 3 to 5 times faster than 
other products now in the field 
(reducing the amount of rolling 
and brushing required), be more 
uniform in fiber distribution and 
weight, and to have a pure-white- 
ness that will impart no off-color 
to finished laminates. 


Plastics in India 


Present consumption of plastics 
raw materials in India is 12 to 14 
thousand tons per year. At least 
a five-fold expansion is desirable, 
according to Shri Shadilal Jain, 
chairman of the reception com- 
mittee at the last India Plastics 
Manufacturers’ Conference. His 
tabulation of plastics totals in In- 
dia is shown in the Table, below. 

The country now has 150 mod- 
ern plastics factories in addition 
to innumerable small units of the 
cottage industry scale. Compres- 
sion presses number about 300, 
with a pressure capacity of 35,- 
000 tons; injection presses total 
500, with a combined shot capac- 


ity of 1200 oz.; extruders number 
150; there are two calendering 
machines. Export of plastics goods 
is 10 times greater than three 
years ago. 


Vitel coatings 


A new polyester coating resin, 
said to have an exceptional range 
of properties, has been introduced 
by the Goodyear Tire & Rubber 
Co.’s Chemical Division, under 
the tradename Vitel. This is 
Goodyear’s third entry into the 
field of polyester materials. The 
others are Videne polyester film 
and a textile fiber resin. Accord- 
ing to H. R. Thies, general mana- 
ger of the division, advantages of 
the new resin are resistance to 
abrasion, ultraviolet rays, chemi- 
cals and weather; excellent ad- 
hesion, clarity, electrical proper- 
ties, and the ability to bind 
pigment. “The applications with 
the most promise are as clear, 
tinted, or colored coatings for 
metals and such automotive hard- 
ware as bumpers and wheel 
covers,” he states. “Other impor- 
tant areas of use will be as pro- 
tective and decorative coatings for 
architectural aluminum and alum- 
inum foil, and in wood stains, 
toners, primers and finishes.” Ap- 
plied to paper, he said, Vitel coat- 
ings improve gloss, wet strength, 
and the rate of vapor transmis- 
sion, and make (To page 248) 





Table: Consumption of plastics in India 





Raw material 


Phenolic molding powder 
Urea molding powder 
Cellulosics 
Polystyrene 
Polyethylene 
PVC resins & composition 
Cellulose nitrate sheets, 
rods, and tubes 
Laminates (phenolic) 
Nylon (molding & monofilaments) 
Acrylics (molding powder, sheets, 
rods, and tubes) 
Polyesters 
Foam plastics (polystyrene) 
Polyurethane 
Other types 


Total 


2,500 


900 
1,400 
4,500 
5,006 
4,000 

700 

600 

50 

300 

500 

20,450 


1960 1966 Anticipated 
Current annual 
demand 


annual 
requirement 


tons tons 


5,000 
2,500 
4,000 
12,000 
20,000 
12,000 


1,000 
2,000 
500 


900 
1,500 
2,000 
1,000 
2,000 
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APPLICATION 


ACCELERATED AGING TESTS HELP EVALUATE 
PLASTICS’ WEATHERABILITY 


The weatherability of plastics materials 
is most accurately determined by exte- 
rior exposure testing. However, acceler- 
ated (machine) aging is often valuable 
for initial screening, and usually a corre- 
lation of results between outdoor and 
indoor testing can be established. 


In selecting plastic materials for engi- 
neering use, major considerations are 
maintenance of adequate strength and 
acceptable appearance. Both properties 
are degraded during weathering, a com- 
plex process involving interactions of 
sunlight, air, humidity, wind, rain and 
heat. Since the full effects of variable 
climates cannot yet be duplicated in the 
laboratory, outdoor testing is carried out 
at stations where extreme weather con- 
ditions are the rule. Fig. 1 shows the 
relative effects of outdoor exposure on 
three different Dow polyethylene formu- 
lations. 


Accelerated aging (or weathering) test 
equipment is designed to accelerate the 
rate of aging— that is, to produce the 
same effects as the normal aging process 
in considerably less than normal time. 
Two widely-used devices are the “Fade- 
ometer” and “Weatherometer.” The 
Weatherometer uses a carbon arc with 
intermittent water spray; the Fadeometer 
an arc only. 


An S-1 sunlamp is also valuable for con- 
ducting laboratory aging tests. Fig. 2 
shows relative severity of accelerated 
aging equipment. Initial evaluation of 
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Dow plastics is first made in the Fade- 
ometer. Materials which retain good 
strength and appearance after 2000 
hours in the machine are considered 
suitable for further testing outdoors. 


In evaluating Zerlon® 150, a new Dow 
plastic, exposures were made in the 
Fadeometer, in Florida and Arizona. 
Changes in luminous transmission were 
plotted at varying time intervals for each 
exposure station. It was found that 1600- 
1800 hours in the machine produce the 
same effect on luminous transmission as 
one year of weathering at the outdoor 
stations. Similar relationships were 
found for certain other properties—such 
as impact strength —but without an 
across-the-board correlation. Although 
such relationships are close approxima- 
tions, weathering data are still required. 


It is possible to predict weatherability in 
areas having different climates by using 
a measure of langley units (actinic radi- 
ation of one gram calorie per cm’). 
Exposures are first conducted in a 
selected area and property losses estab- 
lished as a function of the number of 
langleys (amount of incident light 
energy). Then, on a basis of pre-set re- 
quirements for residual strength and 
appearance, service life of the plastics 
material in other areas can be predicted 
by determining relative langley ratings 
for those areas. 


Most plastics have good aging character- 
istics for indoor use. The two most 


AG. 2 RELATIVE SEVERITY 
OF 
ACCELERATED AGING EQUIPMENT 


oF 


1. RACKUGHT—I5 WATT 
2. FLUORESCENT UGHT—2000 LUMENS 
as 
4. ATLAS WEATHEROMETER 
3. ATLAS FADEOMETER 


3 


200 3 400 
EXPOSURE HOURS 


significant factors in degradation are 
heat and light. For heat, the most im- 
portant consideration is a safe continu- 
Ous Operating temperature. The effects 
of light are more varied, with the rate 
of degradation increasing as ultraviolet 
energy content rises. Neither incande- 
scent nor fluorescent light degrades plas- 
tics appreciably under ordinary condi- 
tions, but even filtered sunlight contains 
relatively damaging UV levels, depend- 
ing on severity of the climate. 


Germicidal ultraviolet lamps commonly 
used in appliances can be harmful to 
component plastic parts. UV radiation 
is relatively intense, and the extent of 
damage encountered will depend on 
type, size and location of the bulb, and 
also the type of plastic chosen. Studies 
on property retention and light stability 
should be conducted with prototype 
parts prior to settling on a final material 
and finished design for full scale appli- 
ance production. 


Dow Plastics Technical Service Engi- 
neers work with designers and plastics 
engineers, assisting in materials selection 
and providing information on design, 
molding and finishing of plastic parts. 
Also available are detailed data from 
continuing Plastiatrics Studies on weath- 
ering and aging of plastics materials. 
For these data, and for information on 
Dow plastics, write THE DOW CHEMICAL 
COMPANY, Midland, Michigan, Plastics 
Sales Dept. 1804CS11. 





AMERICA’S FIRST FAMILY OF 
THERMOPLASTICS 


Styron® © Polyethylene 


Zerlon © PVC Resins 
Ethocel® © Pelaspan' 


Tyril? © Saran 











See “The Dow Hour of Great Mysteries’ on NBC-TV 
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example... 


IBERITE 


Reinforced phenolics 
at work... 


for 


ELECTRIC AUTOLITE 
distributor bowls 


Electric Autolite of Toledo needed a 
plastic molding compound for igni- 
tion distributors in automotive and 
industrial engines. The molded part 
must maintain rigid dimensional tol- 
erances under very adverse condi- 
tions of temperature and humidity. 
Autolite specified Fiberite No. X-2414 
cotton fiber reinforced phenolic. 
Here is Autolite’s report: 

1 Dimensionally stable 

2 impact resistant 

3 Heat resistant 

4 Corrosion resistant 

5 Light weight 

6 Easily machined 


EXPLORE FIBERITE 


If you need a reliable molding compound 
with excellent electrical and mechanical 
properties plus the best in resistance to 
shock, chemicals and heat, explore Fiberite. 

We hove formulations to fit a variety 
of applications. Our research depart- 
ment is at your disposal. Write for the 
Fiberite catalog, 


SALES OFFICES IN 
PRINCIPAL CITIES 





510-520 W. 4th St. 
Winona, Minnesota 
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excellent prime adhesive coats, 
electrical coatings, inks for lam- 
inating films, and binders for 
magnetic recording tapes. 

According to the company, one 
of the formulations has received 
approval under the Pure Food 
and Drug law, making it applica- 
ble for use in the packaging in- 
dustry. The coatings can be ap- 
plied by spraying, dipping, roller 
coating, brushing, hot melt, knife 
coating and most other methods 
of commercial importance. 


Acrylic-based coatings 
Valchem, a unit of United Mer- 
chants & Manufacturers Inc., has 
introduced the first of a series of 
acrylic-based polymer emulsions 
under the designation Acrival 
A-37. The new emulsion is sug- 
gested by the company for grease- 
resistant coating on paper and 
paper board, as well as a bonding 
agent in the non-woven fabrics 
and in textile finishing. 


Liquefying PE without heat 


A new molecular structure result- 
ing from the successful formula- 
tion of liquefied polyethylene or 
polypropylene resins with ure- 
thane is claimed by Delka Re- 
search Corp. of New Jersey. 
Resins so produced remain in 
liquid form without heat and can 
be further processed into protec- 
tive coatings and other products at 
low cost, the company states. 

Dr. Rene Kales, Czech-born di- 
rector of research for Delka, is the 
discoverer of these formulations. 
New manufactured products based 
on Dr. Kales’ discovery and the 
new techniques which will evolve 
from their use will apply to many 
different fields, including a va- 
riety of protective coatings, elas- 
tomers, foams, fibers, films, etc. 


Catalysts for polyolefins 

Alkyls to be used as catalysts for 
the production of polyolefins and 
as intermediates are now in semi- 
commercial production by Texas 
Alkyls Inc. The four new com- 
pounds are tri-n-propylaluminum, 
tri-n-butylaluminum, tri-n- 
hexylaluminum, and triisohexyl- 
aluminum (tri-2-methyl-pentyl- 


1-aluminum). This is believed to 
be the first time that these com- 
pounds have been available in 
other than research quantities. 

Anderson Chemical Div., Stauf- 
fer Chemical Co., is exclusive 
sales agent for Texas Alkyls Inc. 
Samples and technical data are 
available from Anderson offices 
at New York, N. Y. and Weston, 
Mich. One-half lb. samples range 
in price from $25 to $50. 


Custom design 

instrument cases 

A new division for the manufac- 
ture of custom-designed plastics 
instrument cases has been created 
by Hollywood Plastics Inc., Los 
Angeles, Calif. manufacturer of 
plastic tote trays. The cases are 
formed of ABS sheet and offer 
the strong construction, light 
weight, and handsome leather- 
like appearance required for spe- 
cialized cases of this type. 


Stress crack resistance 

A polyethylene molding resin 
said to have exceptionally good 
resistance to environmental stress 
cracking has been developed by 
Spencer Chemical Co. under the 
designation Poly-Eth 4204. Spen- 
cer says that the unusual stress 
crack resistance is a direct result 
of its polymorphous technique to 
produce a molding-grade resin. 
The polymorphous concept was 
introduced by Spencer early this 
year in connection with film 
resins. Basically, it involves the 
action of a resin when formed to 
produce a controlled molecular 
pattern and a balance between the 
crystalline and non-crystalline 
elements of the material. Applied 
to a molding resin, it reportedly 
has had desirable effects on both 
the stress crack resistance and 
processing properties. 

A 0.919-density material with 
a melt index of 1.4, 4204 is said to 
resemble materials of higher melt 
indices in processing, thereby al- 
lewing faster mold filling and re- 
ducing cooling time. 


For foundry uses 


A complete line of epoxy resins 
especially formulated for the 
foundry and tooling industries has 
been introduced by Allaco Prod- 
ucts, Cambridge, Mass. Foundcast 
101 is intended for (To page 253) 
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General Electric adjustable-speed drives are available for 
every performance level, every price range to help you boost 
output, improve quality, increase machine flexibility, reduce 
installation costs, cut your maintenance budget, add substantial 
profits to your business. 


To make possible these advantages, your General Electric 
sales engineer is backed by an experienced team of adjustable- 
speed drive specialists—men who work constantly to help 
you get more out of your machines. 


They offer an unbiased, analytical evaluation of your require- 
ments—recommend the adjustable-speed drive that meets the 
demands of your application most completely and economically. 
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to Modernize for Increased Profits 
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regulation. For complete informa 


tion write for Bulletin GEA-6885* 





Power amplistat conversion features hermetically 
sealed silicon rectifiers. 1|—200-hp. Speed ranges 
to 200:1. Lightweight, quiet and vibrationless 
Field proven. Write for Bulletin GEA-7012* 


aay “ Write to Section 821-4, General Electric 
, Company, Schenectady 5, New York, 
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times the industry aver- | production process, assure proper | ponents and latest testing methods | the-clock’ assistance: start- 
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most modern features in | able-speed drives to meet your | adjustable-speed drive equipment, | maintenance assistance and 
your G-E drive. specific application requirements. | shorter delivery time, lower prices. | complete repair service. 
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complete line of drive components 
for both general purpose and 
special industry application 


To learn more about the modevn capabilities of G-E 
ackaged drives and components, call your nearby General 
‘lectric sales engineer. ADJUSTABLE SPEED, a new 
booklet which outlines G.E.’s complete line of modern 
packaged adjustable-speed drives, is also available to help 
you modernize for profits. Ask for Bulletin GEA-6999*. 


* Write to Section 821-4, General Electric Co., 
Schenectady 5, N. Y. In Canada, write Canadian 
General Electric, Peterborough, Ontario. 
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making epoxy molds and patterns. 
The compound is said to hold close 
dimensional stability during room 
temperature cure, have good ma- 
chinability, easy foundry mold re- 
lease and easy draw. 

Sandbind 201 is designed for 
molds for casting epoxy dupli- 
cates. Used in conjunction with 
Faceboat 301, the material is said 
to produce molds of greater dura- 
bility than plaster. Faceboat 301 
is easily applied with a brush and 
produces high surface smoothness. 

Multicast 401 is a compound for 
making epoxy jaws and chucks 
with high resilience and impact 
strength, high tensile strength, 
and good dimensional stability. It 
cures at room temperature. Layup 
#501 is used to make epoxy molds 
and patterns with fibrous glass 
and is said to provide complete 
resin to glass penetrability and 
hard surface finish. 

The company has also formu- 
lated a fluorocarbon dispersed in a 
liquid vehicle. Called Surepart, 
this parting agent is said to be 
stable from —60 to 450° F. 


Furane plastic pipe 

A new line of easy-to-install re- 
inforced furane plastic pipe espe- 
cially suited for use in the proc- 
essing and transferring of acids, 
alkalies, and solvents is now man- 
ufactured by Cornelius A. Rauh 
& Assocs. Inc., Akron, Ohio. 
Called Eonite, the new chemical- 
resistant pipe is strong, dimen- 
sionally stable, and can carry hot 
corrosive liquids and gases at 
temperatures up to 300° F. and 
at pressures up to 150-p.s.i.g. 
without distorting or deteriorat- 
ing. It permits flow rates that can 
run as much as 20% greater than 
steel pipe of the same size, the 
company states. Since it will not 
react chemically with the mate- 
rial it carries, there is no danger 
of product contamination. The 
company also reports that the 
pipe will withstand weathering 
and does not deteriorate with age. 
Physical and chemical properties 
are unimpaired by sunlight, mois- 
ture, and outdoor atmospheric 
conditions. A  furfuryl alcohol 
resin, Durez 16470, (To page 254) 
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A STABLE NON-VOLATILE 
LIQUID PEROXYVESTER USED 
AS A HIGH 
TEMPERATURE CATALYST 


~ t-BUTYL PERBENZOATE 95.0% (Min.) 
ad iF 
pats eet ONS Active Oxygen 7.8% (Min.) 


Concentration | Temperature Half-Life 
(Moles / liter) (°C.) (Hours) 


0.2 85 130.0 
_100 
_ 15 


8 Se 


Solvent 


Excellent results are obtained by utilizing 
t-BUTYL PERBENZOATE for the polymerization of 
acrylates and the high temperature curing of 


polyesters. This liquid peroxyester has also found 


wide-spread use in the preparation or compounding of 


various silicones, silicone rubbers and polyethylene. 
Details on many other varied applications on request. 


WRITE FOR DATA SHEET 


LUCIDOL DIVISION 





WALLACE & TIERNAN INC. 
1740 MILITARY ROAD 
BUFFALO 5, NEW YORK 





A new addition to the 
REINHOLD PLASTICS 
APPLICATIONS SERIES... 


POLYPROPYLENE 


by Theodore O. J. Kresser 
Plastics Division Technical Laboratory 
Spencer Chemical Company 
Also author of Polyethylene 


1960 
Illustrated 
803 pages 
$6.50 


THE AUTHOR covers this new and 
important plastic in all its phases— 
properties, production, and applica- 
tions. He writes on a level that can be 
readily understood by those without 
special training in polymer chemistry. 

Among the outstanding features 
of the book is a chapter describing 
the work of Natta in the discovery 
and development of polypropylene. 
Natta himself reviewed this material 
before publication. 

The book includes enough of the 
basic principles of stereochemistry to 
point up the unique qualities of poly- 
propylene, and considers all recent 
advances. Sections dealing with ap- 
plications deal with both present 
practices and future possibilities. 
One entire chapter is devoted to the 
use of polypropylene in packaging. 

Here is an accurate, time-saving 
source of information for everyone 
in industry who must consider the 
merits of polypropylene for their own 
products. 

CONTENTS: Properties; Chemistry; Produc 
tion; Processing; Packaging Applications; 
Applications in the Durable Goods Indus- 
tries and in the Soft Goods Industries; Future 
t Polypropylene; Appendix 
Examine It Free For Ten Days 
MAIL THIS COUPON NOW 
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REINHOLD PUBLISHING CORPORATION 
DEPT. M-723, 430 Park Avenue 

New York 22, N. Y. 

Send me copy (ies) of 
POLYPROPYLENE @ $6.50 each for 10 
Days’ Free Examination. 
[] Payment enclosed 

[] Bill my company 


[] Bill me 


SAVE MONEY! Enclose $6.50 with order and 
einhold poys o hipping costs. Some return 

vilege. Please include 3% soles tax on N.Y.C 
rders. DO NOT ENCLOSE CASHI 
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produced by the Durez Plastics 
Division of Hooker Chemical 
Corp., is used for the pipe. 

It is designed for leak-proof 
field assembly with the patented 
Rauh Ring Lock Joint, which in- 
cludes two cast iron standard 
A. S. A. flanges, two 4° tapered 
rings, and a hard asbestos gasket 
impregnated with neoprene and 
graphite. No cements, solvents, 
threading, welding, or 
techniques are required. Pipe can 
be cut to length with a hacksaw 
or brick saw, and a screwdriver 
and wrench are the only other 
tools needed for quick installa- 
tion. Depending on size, the pipe 
is currently priced at from $3.45 
to $15.40 per foot, f.o.b. Akron, 
Ohio. 

Eonite pipe is extruded onto 
special mandrels. The extruded 
solidified resin is then reinforced 
with 90°-angle wrappings of 
woven borosilicate glass fabric, 
with excellent strength and chem- 
ical resistance characteristics. Fol- 
lowing extrusion of a top coating 
of the furane resin, the com- 
pleted pipe is then autoclave- 
cured under pressure at 450° F. 
to effect complete conversion of 
the resin. 


special 


Affiliates with Dutch company 


Pennsalt Chemicals Corp., Phila- 
delphia, Pa., and N. V. Fabriek 
van Chemische Producten, Von- 
delingenplast, Holland, have an- 
nounced a plan by which Pennsalt 
will acquire a substantial interest 
in the Dutch chemical firm, which 
makes plastics films, dyestuffs, 
pesticides, rubber chemicals, 
formic and oxalic acids and their 
derivatives, and a host of organic 
chemical intermediates. Pennsalt, 
a leading producer of fluorine 
chemicals, including a _ recently 
announced high-performance flu- 
orinated plastic, also makes chlo- 
rine and caustic soda, alkyl amines 
and derivatives, and other indus- 
trial chemicals. 


Vinyl-glass cloth fabrics 


Three-dimensional patterns, in a 
special weight vinyl, bonded to a 
glass-cloth backing are now avail- 
able from L. E. Carpenter & Co. 


Inc., New York, N. Y. Called Vicr- 
tex VEF vinyl drapery fabrics, 
the new material is said to be fire- 
retardant and is expected to find 
applications in home, office, theat- 
rical, commercial, industrial, and 
institutional decorating. Accord- 
ing to the company, these drapery 
fabrics are unaffected by atmos- 
phere and climate, will never 
fade, crack, snag or stain, and 
have such dimensional stability 
that they will never stretch. 


Bonding Tefion 


A fast, simple method of bonding 
Teflon to itself and to other ma- 
terials has been developed by 
W. L. Gore & Associates Inc., 
Newark, Del. Basis of the new 
system is an active form of so- 
dium in solution. Called Tetra- 
Etch, it reacts with Teflon to form 
a carbonaceous film on the treated 
surface. This film then serves as 
a means of anchoring adhesives 
to the Teflon. The compound is 
said to be compatible with a va- 
riety of adhesives, including 
epoxies, phenol formaldehydes, 
and most of the rubber and sili- 
cone types. Since no special equip- 
ment is needed, the process is 
suitable for field application as 
well as for in-plant work. It also 
lends itself well to batch-type and 
production line techniques, es- 
pecially for continuous treatment 
of strip or Teflon-coated wire, the 
company states. The etchant was 
reportedly effective on Du Pont’s 
new Teflon 100X (FEP-fluoro- 
carbon resin) as well as on the 
widely used TFE type. While the 
reaction normally is a little slower 
on 100X, this can be offset either 
by heating the solution to be- 
tween 122 or 140° F. or by heat- 
ing the Teflon to about 212° F. 


Profit in reinforced plastics 


In a report to stockholders, Robert 
S. Morrison, president of Molded 
Fiber Glass Body Co., stated that 
the company showed a 170% in- 
crease in profits before taxes on a 
sales increase of 53.6% for the 
three months ending May 31, com- 
pared to a like period last year. 
Profits for the three months were 
$316,634, compared to $117,299 for 
the same 1959 period. In addition, 
the Molded Fiber Glass Boat Co., 
Union City, Pa., subsidiary, reg- 
istered a 45% in- (To page 256) 
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behind every 
Francis Shaw machine 


Constant research and — 
development, close 
co-operation with users, 
advanced design, selected 
high quality materials... 
These, coupled with 
long experience, help 
to create proceasing 
machinery of unrivalled 
performance. | 


Francis Shaw hydraulic 
presses Gare tailor-made 
to requirements of the 
rubber and plastics 
industries. iiustrated is 
@ 300-ton press recentiy 
installed. Shew presses 
include the following 
design features: 


* Mains or unit operation 


* Steam or electrical 
heating 


* Appropriate size for 
every requirement 





S Francis Shaw 


FRANCIS SHAW & COMPANY LIMITED - MANCHESTER 11 - ENGLAND 
TELEGRAMS: “CALENDER” MANCHESTER + TELEPHONE: EAST 1313-8 - TELEX: 66-357 

London Office: 22 Great Smith Strest London SWI - Telephone: Abbey 3245 - Telegrams: Vibrate London - Telex: 22260 
Canada: Francis Shaw (Canada) Ltd Grahams Lane Burlington Ontario - Telephone: Nelson 4-2560 - Telegrams: Calender Burlington Ontaric 
Telex: Canada Calender Hamilton 071/662 

OVERSEAS AGENTS THROUGHOUT THE WORLD 
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PLASTIC 
TO SILVER 


... pennies 
per thousand, 
thousands per hour 


Perfection Finishing Cor- 
poration, Wauseon, Ohio, 
keeps a bank of large CVC 
coaters busy full time, 
putting lustrous, luxury 
metallic finishes on plastic. 
Everything from closures 
to car ornaments. Each 
coater metallizes hun- 
dreds of pieces per cycle, 
4 to 6 cycles an hour. And 
it takes less than a dime’s 
worth of metal to coat a 
thousand. Top quality, of 
course—as attested by in- 
creasing business for Per- 
fection, and additional 
CVC coater orders from 
Perfection. 

There’s a complete line 
of CVC coaters—labora- 
tory size to 72” mammoth 
—to meet your needs. Just 
write for our Metallizing 
Bulletins. 


Lonsolidated 
Vacuum 


ROCHESTER 3, NEW YORK 





THE PLASTISCOPE 


(From page 254) 





crease in sales volume for the 1960 
model year, September 1 through 
June 30. Mr. Morrison stated that 
the profits for the MFG Boat Co. 
were up $290,000 for the 10 
months, compared to the same 
period of the previous year’s 
boating season. 

Higher volume of business to 
date in 1960 and the predictable 
business for the Fall, including a 
retooled fibrous glass body for the 
new 1961 Corvette sports car, are 
expected to increase earnings for 
the balance of the year. The com- 
pany is boosting its capital ex- 
penditures during 1960 to between 
$600,000 and $700,000. Last year 
the company started production of 
its own polyester resin. Now, con- 
struction is underway that will 
double the original 5-million-lb. 
capacity by the fourth quarter of 
the year. 


In production: 40-ft. RP boats 
After a season of testing its pilot 
model, Chance & Associates Inc. 
has started production on the 41 
ft. models of its Sea Fleet line of 
luxury fibrous glass reinforced 
plastics cruisers. 

When a customer pays upwards 
of $24,000 for a craft, he is going 
to want proofs and guarantees 
that it will do what is expected of 
it and that it will endure abuse by 
both nature and man. In the midst 
of all current discussion about 
boat testing and standards for 
boat construction, the Chance & 
Associates’ approach to the prob- 
lem is interesting. Although ma- 
terial and fabrication costs are 
higher, the Waldorf, Md. company 
bases consumer boat construction 
on the toughest military specifi- 
cations developed by the Coast 
Guard and other branches of the 
services which buy boats of 
similar design. 

The hulls of the Sea-Fleet se- 
ries are essentially the same as 
the now famous Coast Guard boat 
95329, which in September 1959 
was given exhaustive tests in 6- 
to 8-ft. waves off Cape May, N. J. 
Driven into the waves, time-after- 
time, at 20 knots with accelerom- 
eter readings showing 30 Gs (30 
times the pull of gravity), the 
CG 95329 boat came through and 
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returned to the yard under her 
own power, with no more damage 
than a few fittings which had 
worked loose. Instrument read- 
ings show that the model was get- 
ting nearly twice the maximum 
pounding that the Coast Guard 
has given steel and wooden boats 
in such tests. 

Hulls, bridge top, foredeck, and 
after-cockpit decking of the Sea- 
Fleet line are made by hand lay- 
up in female molds. Many smaller 
parts, such as control stands, 
bulkheads and battery boxes, are 
vacuum-bagged. Both glass cloth 
and woven roving are used, with 
mat occasionally in fillets and 
flanges. The resin used is Hetron 
354 fire-retardant resin, applied 
with a double nozzle catalyst gun. 
Assembly is by epoxy bond and 
fittings by mechanical fastening. 
After-cockpit has vinyl-coated 
fibrous-glass decking. Vinyl, 
backed by rubber and urethane 
foams, is used for overheads. Cab- 
inet work is either walnut or ma- 
hogany Formica. 

While the 41-ft. Sea Fleet is 
the largest RP craft in full pro- 
duction, it by no means marks the 
size limit for plastics hulls. Word 
comes to us from England that 
one company there is working on 
a 61-ft. custom job. 


Polycast Corp. sales 


Sales of The Polycast Corp., 
Stamford, Conn., a producer of 
cast acrylic and other plastic 
sheets, reached a record high of 
more than $1 million in the first 
six months of 1960, according to 
John O. Beattie, president. This 
is an increase of 25.4% over sales 
in the first half of 1959. Net in- 
come in the current year’s first 
half was $65,880. For the com- 
parable 1959 period, net income 
was $60,538. 


Urethane foam tor flotation 


Rigid polyether urethane foam 
will be the only type of flotation 
material used in the 1961 line of 
pleasure boats made by Bruns- 
wick Boats, a division of Bruns- 
wick Corp. The company manu- 
factures Larson Boats and Cutter 
Boats, as well as Owens Fiber- 
glass Outboards. 

Besides going onto the hull and 
deck, the rigid urethane foam will 
be sprayed into the gunwale sec- 
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tions of the large boats for struc- 
tural and flotation purposes, and 
on the underside of inboard mo- 
tor covers to cut motor noise and 
make the cover floatable. Bruns- 
wick will also use flexible ure- 
thane cushioning on every boat. 
Some of the big boats will have 
flexible urethane foam side panels 
in the cabins. 


Eastman-Chemical accident 


There have been no major inter- 
ruptions of delivery of goods as a 
result of the fire and explosion 
at the Eastman Chemical Prod- 
ucts Inc., plant at Kingsport, 
Tenn. on Oct. 4. Fifteen persons 
were killed and approximately 
200 were injured, most of the lat- 
ter by flying glass. 

“The preliminary estimate of 
the damage to our buildings and 
equipment, including the aniline 
plant—which was totally de- 
stroyed—may exceed $4% mil- 
lion,” says Pres. James C. White. 
Although an investigation is still 
underway, cause of the blast has 
not yet been determined. 


Price per cu. inch 


A serious error of transmission in 
this column occurred in Septem- 
ber when the price per cu. in. of 
plastics was compared with that 
of metal. The price printed was 
listed in dollars, when it should 
have been in cents. The propor- 
tion, of course, was the same 
since the price of metals was also 
given in dollars, but the reader’s 
attention should be called to this 
factor. 

In a recent revise of these fig- 
ures, which takes account of price 
changes, here are some of the 
results. The price per cu. in. of 
various materials is now as fol- 
lows: polyethylene, 0.91 to 1.31¢; 
Delrin, 4.11¢; methacrylates, 
2.34¢; nylon general purpose, 
4.04¢; polystyrene g.p., 0.82¢; 
polystyrene high impact, 1.08¢; 
ABS resins, 1.80¢; polycarbonate, 
6.50¢; aluminum, 2.36¢ and 2.41¢; 
brass 7.14¢ and 9.01 cents. 


PE film grade resins series 

Two new series of polyethylene 
film grade resins have been de- 
veloped by The Dow Chemical 
Co. PE 660E series is an interme- 
diate-density (0.930) resin engi- 
(To page 259) 
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all-purpose 


SURFACE 
PYROMETER 


Quick-acting, portable, with 
easy-to-read 4-34” dial. Rugged- 
ly constructed, with 1% meter 
accuracy. Available in five 
Standard temperature ranges 
for all plant and laboratory 
applications. 


Send for FREE catalog No. 168. 


PY ROMETER 


INSTRUMENT 
CO., INC. 


BERGENFIELD 9, NEW JERSEY 











Screw Plasticizing and Plunger Injection 


Automatic Injection 
Moulding Machine 
«Netstal» 

Rotomat 1400550 


The ideal solution, devoid of 
compromise, of the screw 


plasticizing with independent 





plunger injection. Designed with 
traditional care. Quality of 
worldwide renown. 


Progress — Reliability — Solidity 


Machine Factory Sole Agents for the U.S.A. and Canada 
and Foundry Ltd. HUSKY Manufacturing and Tool Works (Ontario) Limited 
Netstal / Switzerland 200 Bentworth Avenue, TORONTO 19, Ontario, Canada 
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wrap and thin-gage applications 
such as garment bags. PE 561E 
through 564E are low-density 
(0.921) materials suitable for pro- 
duce, textile, and soft goods bags 
where impact strength and clarity 
are important, according to Dow. 

Both series of resins are said 
to exhibit excellent drawdown 
and processing characteristics 
that make them suited for flat 
film extrusion by either water 
bath or chill roll techniques, as 
well as for blown tube extrusion. 


J. P. Frank 

companies consolidate 

In order to coordinate the various 
activities of his several opera- 
tions, J. P. Frank has merged his 
three companies, J. P. Frank & 
Co., Presto Plastics and J. P. 
Frank Chemical Co., into one or- 
ganization that will be known as 
J. P. Frank Chemical & Plastics 
Co. Inc. The firm, which started 
as Presto Plastics Products Co. to 
produce vinyl chloride film and 
sheeting during World War II, 
produces not only vinyl and poly- 
ethylene film but also manufac- 
tures vinyl chloride resins, sta- 
bilizers, and plasticizers. The film 
division is a completely integrated 
operation producing film and 
sheet and also printing, emboss- 
ing, and laminating to meet the 
requirements of its customers. 

Among the various resins pro- 
duced by Frank is a copolymer 
resin for records and a vinyl 
stearate-chloride copolymer. Vi- 
nyl chloride-stearate copolymers 
have been known and used spar- 
ingly in the United States for 
many years but Frank is the only 
company which publicly talks 
about them. Stearate reportedly 
helps to produce a resin that is 
easier to work than the usual 
standard plasticized resins and is 
in some measure an internally 
plasticized material. Mr. Frank 
states that the organizations’ dol- 
lar volume in 1960 was 20% over 
1959, but that profits have not 
increased correspondingly. 

Other officers of the company, 
in addition to president J. P. 
Frank, are Henry Hilsenroth, v.p., 
and Morton Frank, (To page 260) 


NOVEMBER 1960 


—but does 


Metropolitan Miami 


‘ 
‘ 





climate? 


~~ 


"al 


/ 
/ 2,600 plants make it the ‘ 
I 


\ really have an industrial | 


Sure —over 


‘\ 


industrial center 


of Florida! 


FIND OUT HOW YOUR FIRM MIGHT PROFIT HERE. SEND 
FOR 30-SECTION, ECONOMIC SURVEY OF METROPOLITAN 
MIAMI. ALL CORRESPONDENCE CONFIDENTIAL. 
WRITE RICHARD J. WELSH, DIRECTOR, ROOM 201. 


DADE COUNTY DEVELOPMENT DEPARTMENT 


. 


\; 


t} 











Bendix of Kansas City, Missouri 
needs three Manufacturing Research 
Engineers to do original work with 
new materials, and close, more 
exacting work with ordinary mate- 
rials — Minds that will inquire into 
the many branches of technology and 
bring together that combination of 
techniques capable of producing a 
unique product. As a Prime Contrac- 
tor for the Atomic Energy Commis- 
sion, our function is to give the 
Weapon Designer the greatest pos- 
sible latitude in exploiting new 
materials and techniques. We do this 
by paralleling his design work with 
advanced development of manufac- 
turing processes during the design 
phase. The control of processes must 
frequently be so precise that auto- 
mation is required for that reason 
alone — production ‘quantity not- 
withstanding. 


Engineers who can fill these posi- 
tions must combine original thought 
with solid training in the basic 
physical sciences. They must be able 





POSITIONS OPEN FOR INQUIRING MINDS IN 
MANUFACTURING RESEARCH ENGINEERING! 


to combine the reasoning of several 
disciplines in the development of a 
solution. Minimum requirements in- 
clude: 


*Engineering Bachelor’s Degree 
in Mechanics, Metallurgy or 
Chemistry. 


*Strength in one or more of the 
following fields: subminiature 
transformer and toroid produc- 
tion, plastic and rubber formu- 
lation and fabrication, chemical 
processes and metal finishes. 


These are responsible positions for 
engineers who are qualified to do 
original and creative work, and who 
can demonstrate by a record of past 
professional accomplishment that 
they possess this ability. Ours is one 
of the nation’s most vital industries. 
We offer unusually generous com- 
pany benefits in a community which 
is famous for its beauty and low 
cost-of-living. All replies will be 
strictly confidential. 


For Personal Interview send resume to Mr. T. H. Tillman 


BOX 303-QV, THE BENDIX CORPORATION 
95th & Troost, Kansas City 41, Missouri 











REZ-N-LAC 


SUPERIOR COATINGS 
BORN OF CREATIVE 
PLASTIC CHEMISTRY 


For the protection or decoration of 
plastics, and the production of metal- 
lized objects, there’s a REZ-N-LAC 
coating by Schwartz. 

Perfected through twenty years of 
pioneering research devoted exclu- 
sively to the plastics industry, REZ-N- 
LAC coatings never peel, flake or 
craze—are non-toxic and specifically 
formulated for each individual appli- 
cation. 


Transparent or opaque colors, ranging 
the full length of the visible spectrum, 
are custom-matched for your indi- 
vidual requirements. 


If you have a coating problem, contact 
our research laboratories. There’s no 
obligation. Solving plastic problems 
is an integral part of our service. 
Specify the material to which the 
coating is to be applied and a sample 
and data sheet will be sent free. 


SPECIFY THE REZ-N-LAC 
FOR YOUR PARTICULAR NEED 


REZ-N-LAC $ for Styrene 

REZ-N-LAC V for Vinyls 

REZ-N-LAC 8B for Butyrote 

REZ-N-LAC A for Acetote 

REZ-N-LAC MM for Methacrylote 

REZ-N-LAC BC-107 Bose Coat for Styrene 
Metollizing 

REZ-N-LAC 1C-101 Top Coat for Styrene 
Metallizing 

REZ-N-LAC MC-30 Base & Top Coat for 


CHEMICAL CO., INC 
50th Ave 2nd St 
Long Island City, N.Y 

ST 4.7592 


MANUFACTURERS OF DYES—LACQUERS— 
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secy.-treas. The new location of 
company headquarters will be 
390 Fifth Ave., New York, N. Y. 


New companies 


Sparling Plastic Industries Inc., 
1730 Howard, Detroit, Mich., has 
been formed as a vacuum coat- 
ing, plastic decorating, and paint- 
ing company. Another phase of 
operation will be the production 
of clear epoxy castings. Robert D. 
Sparling is president, and Henry 
F. Nephew, vice-president—sales. 


Woodbridge Plastics Inc., Wood- 
bridge, N. J., has been established 
to provide custom compounding of 
vinyl and polyethylene for the 
wire and cable, vinyl shoe, pro- 
file extrusion, and injection mold- 
ing industries. Kenneth B. Cary 
is president and Richard A. Mur- 
phy, vice-president—sales. 


Expansion 


Northern Industrial Chemical 
Co., Boston, Mass., has acquired 
the entire Dinnerware Div. of 
The Watertown Mfg. Co., Water- 
town, Conn., molder of melamine 
dinnerware, according to a joint 
announcement. Watertown will 
continue its material and custom 
molding operations. George N. 
Wilcox of Watertown’s dinner- 
ware division will continue as 
sales manager with Northern, and 
the same sales representatives 
will handle the line. 


Lenox Inc. has formed a wholly 
owned Mexican subsidiary, Com- 
pania Internacional de Plasticos 
Lenox, S.A. de C.V. in San Bar- 
tolo Naucalpan, Mexico, for the 
manufacture of melamine dinner- 
ware and allied products. Con- 
struction of the plant, located just 
outside of Mexico City, has been 
completed and manufacturing is 
scheduled to begin in February, 
1961. Roy L. Caple has been 
named vice-president and general 
manager, and George Barranco, 
sales manager. 


Johnson Mfg. Co., Chippewa 
Falls, Wis. manufacturer of plas- 


tic extrusion equipment, has 
added 5000 sq. ft. of floor space 
to its present building. Total op- 
erational space now exceeds 12,- 
000 sq. feet. This expansion in- 
cludes increased office space, new 
engineering facilities, larger shop, 
and additional equipment. 


Monsanto Chemical Co. plans 
construction of a new plant in 
the Texas City, Texas, area for 
the manufacture of 50 to 75 mil- 
lion lb./yr. of phenol. The new 
facility will be Monsanto’s third 
for phenol production, boosting 
its total capacity to over 200 mil- 
lion lb., and is scheduled to be 
on stream in the spring of 1962. 
Phenol is used as a chemical in- 
termediate in production of res- 
inous molding compounds, adhe- 
sives, surface coatings, and other 
organic syntheses. 


Owens Plastics Co., a division of 
Owens Metal, Kansas City, Mo., 
has more than doubled its pro- 
duction facilities with the instal- 
lation of new  blow-molding 
equipment. Prior to its entry into 
the blow molding field, the firm 
has been producing custom ex- 
truded shapes for industrial ap- 
plications. With the new equip- 
ment Owens can produce blown 
items ranging in size from small 
carboys for the chemical indus- 
try to 55-gal. containers that have 
a variety of uses. 


Reichhold Chemicals Inc. has an- 
nounced plans to expand its 
Jacksonville, Fla. facilities to in- 
clude a 10-million-lb./yr. combi- 
nation unit for the production of 
polyester and alkyd resins. To be 
built at the cost of approximately 
a half-million dollars, the unit will 
include the sixth polyester fa- 
cility to have been added by 
Reichhold during the past five 
years. Two, completed this past 
year, are at its Tacoma, Wash., 
and Houston, Texas, plants. 
Other facilities are located at De- 
troit, Mich.; Elizabeth, N. J.; and 
Azusa, Calif. 


Commercial Plastics & Supply 
Corp. of Florida has acquired 
Florida Boat Shield Co., Starke, 
Fla. manufacturer of plastic wind- 
shields for small boats, and acrylic 
floor pads for (To page 263) 
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This new plastic gives radios a strong case against heat ! 


Wy 
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Koppers has developed a new high heat resistant material . .. DyLENE® 9 polystyrene . . . a natural 
for radio cabinets. This new formulation was developed to meet industry’s need for a material with 
increased heat resistance. The radio cabinets pictured above are molded of this new plastic, and 
they’ve passed rigid oven tests. 

Quality radio manufacturers choose new DyLeneE 9 because it resists heat and molds easily. The 
finished DyLene cabinets illustrated meet all the requirements of the Underwriters Laboratory. 
And despite its increased heat resistance, DyLENE 9 does not require special molding equipment. 

For more information on DyLeng 9 and its applications write to Koppers Company, Inc., Plastics 
Division, Dept. MP1 10, Pittsburgh 19, Penna. Koppers also makes these other fine plastics: DyLAn® 
polyethylene, Super DyLan® high density polyethylene and Dy.ire® expandable polystyrene. 


KOPPERS PLASTICS 
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: INJECTION MOLDERS.... 
Quality 


molded parts Now you can end your 


att wore GAS PROBLEMS 


quickly and easily with 


CF) VENTED CYLINDERS 


Cut your blemishes, splashes, blushes, splays, weld marks and 
burns by venting the gas that causes them, before it gets into 


the mold cavity! Exclusive internal gas relief bleeds out trapped 





air and hot gases automatically with no moving parts! Lower 
heats are used, yet molding rate is increased. Parts of lighter 
weight can be molded without the use of costly feed weighers, 
because internal recirculation prevents mold packing. 


Gas-free plastic parts are tougher, and have fewer strains! 














IMS Exclusive Degassing Cylinders are rapidly gaining pop- 
ularity with progressive molders because they offer many of the 
advantages of preplasticizing without its cost and complications. 
Vented Reverse Flow Recirculating Heaters are easily adapted 
to ANY make or model of injection machine and require no 
special operator skills. 


Write today for new IMS Bulletin giving the whole story on how 
VRF Replacement Heating Cylinders 
can improve part quality and cut your rejects. 


INJECTION MOLDERS SUPPLY C0., inc. 


17601 SOUTH MILES ROAD © CLEVELAND 28, OHIO © LUdiow 1-3200 
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protective use under desks and 
chairs. Joseph Arnold continues 
as manager of Florida Boat. 


Sheffield Plastics Inc., Sheffield, 
Mass. producer of extruded plas- 
tic shapes and sheet for lighting 
applications, is constructing a new 
one-story building which will 
house new and existing produc- 
tion equipment. Completion of 
the new wing is expected by De- 
cember of this year with occu- 
pancy immediately thereafter. 


Fasson Products, a division of 
Avery Adhesive Products Inc., 
Painesville, Ohio, has installed a 
block-long coating and laminat- 
ing machine in a new 18,000-sq.- 
ft. extension to the plant area. 
With the addition of the machine, 
Fasson Products has now doubled 
its plant capacity. 


Seiberling Rubber Co., Plastics 
Div., Newcomerstown, Ohio, has 
installed a calender, weighing 
more than 100 tons, which will 
double production of the divi- 
sion’s line of rigid thermoplastic 
sheets. The new installation is 
part of the current expansion 
which was started in 1959. The 
program will be completed later 
this year with the addition of 
more equipment. 


Dormeyer Corp., Chicago, IIl., has 
acquired Camfield Fiberglass 
Plastics Inc., Zeeland, Mich. re- 
inforced plastics molding firm. 


S. Curtis & Son Inc., Sandy Hook 
Conn. packaging firm, has ac- 
quired Valley-National Corp., 
Milldale, Conn. producer of ther- 
moformed plastic packaging and 
packaging components, through 
an exchange of stock. Valley-Na- 
tional will be operated as a whol- 
ly-owned subsidiary of Curtis. 


Allied Chemcial Corp. has an- 
nounced plans for construction of 
50,000 sq. ft. of additional build- 
ing space at its property near 
Morristown, N. J., which will in- 
clude three new structures: a 
two-story research laboratory, a 
two-story process (To page 264) 
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CARVER 
LABORATORY 
PRESS 


for Your 
Pressing 
Problems 
in Plastics 


RD 


The Carver Laboratory Press is standard equip- 
ment for research and development. Provides 
accurately controlled pressures to 24,000 Ibs. 
Carver Standard Accessories include Electric or 
Steam Hot Plates, Carver Test Cylinders, Swivel 
Bearing Plates, Cage Equipment. Promptly 
available from stock. Write for latest bulletin. 


FRED S. CARVER INC. 
HYDRAULIC EQUIPMENT 


3 CHATHAM ROAD, SUMMIT, N. J. 























No pre-mixing - No pot-life problems - No gun clogging 


DeVilbiss plural-component equipment 


DeVilbiss plural-component guns spray the 
most rapid-curing catalyzed plastic coatings 
and foams. Materials mix outside the gun 
head, eliminating crucial flushing operations. FOR TOTAL SERVICE, CALL 
Outfit costs well under one-half that of similar 


pte seine DeViLBISS 


DeVilbiss engineers test new materials 
daily to work out best application methods. 
With the background of thousands of such 
tests, DeVilbiss has the answer to your needs, 
or can quickly make an analysis. Write us 
today. The DeVilbiss Company, Toledo 1, Ohio. 





NEW Thermocouple 
Selector 
Switches 


For fast, accurate indication of temperature 
from a number of thermocouples—to aver- 
age readings from several measuring points 

or to switch a thermocouple from one in- 
strument to another—choose a new compact 
Thermo Electric Selector Switch. 


These switches are compatible with any 
thermocouple or resistance thermometer, 
ind any measuring instrument. Steel cases 
are dust and moisture proof, and are easily 
mounted on panel, rack, wall, or table. 


ROTARY SWITCHES 
Capacities—OFF to 6, 12 or 24 measuring 
points. Available with binding post ter- 
minals or bunched leads for soldered con- 
nections. 


KEY SWITCHES 


Accommodate | to 144 sensing elements— 
| ocking or non-locking construction. Choose 
from several different cabinets. 


PUSH BUTTON SWITCHES 


OFF io 72 points—interlocking construc-' 


tion so that one switch remains “on” until 
another is actuated. 


Write today for catalog 24-2-17 
ay 





rc 
Thermo 
Electric CO., INC. 


BADDLE BROOK, NEW JERSEY 
Canada: THERMO ELECTRIC (Canada) LTO., Brampton, Oat 
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laboratory, and a one-story chem- 
ical warehouse and garage. Com- 
pletion of the buildings is ex- 
pected by June, 1961. At present 
Allied Chemical’s Morristown site 
contains six buildings operated by 
the company’s Central Research 
Laboratory and its General 
Chemical Division. 


Enjay Chemical Co., a division of 
Humble Oil & Refining Co., has 
completed facilities at the Bayway 
Refinery, Linden, N. J., for the 
production of acetone in excess of 
100 million lb./yr. Acetone is used 
primarily as a solvent and as a 
chemical raw material for resins, 
plastics, and other chemical in- 
termediates. 

Enjay has also announced a 
60% expansion of its Baton 
Rouge, La., benzene plant. Sty- 
rene and synthetic phenol—raw 
materials for rubber and resin— 
use well over half of the current 
benzene capacity. 


J. B. Carroll Co., Chicago, Ill. fab- 
ricator of thermoplastic sheet ma- 
terials, has been merged with 
Dashew Business Machines Inc., 
Los Angeles, Calif. manufacturer 
of business data writing equip- 
ment as well as card punching 
equipment. 

In addition to its production of 
plastic calculators, laminations, 
special rulers, etc., J. B. Carroll 
Co. manufactures great quantities 
of precision credit cards for the 
Dashew organization. 


Foster Grant Co. Inc., Leominster, 
Mass., will construct its planned 
multi-million-dollar polyethylene 
plant in Beaumont, Texas, adja- 
cent to the Mobil Chemical Co. 
ethylene plant. Completion is 
scheduled for mid-1961. Joseph C. 
Foster, president, stated that Fos- 
ter Grant and Mobil Chemical 
“will work together on the de- 
velopment of high-pressure poly- 
ethylene and applications which 
would be of mutual interest.” He 
said that long range plans for the 
plant include polymerization and 
copolymerization of propylene, 
butylene, and other hydrocarbons. 
Polyethylene will be the fifth ma- 


jor resin to be produced by Foster 
Grant. The others are general- 
purpose and high-impact polysty- 
rene, nylon-6, and styrene acry- 
lonitrile. The company also makes 
styrene monomer at its Baton 
Rouge, La., plant. 


Northern Plastics Corp., La 
Crosse, Wis. manufacturer of 
plastic laminates for the electri- 
cal and electronics industries, is 
constructing a 17,000-sq.-ft. plant 
in Vernon Industrial Park, near 
La Crosse, for the manufacture of 
decorative laminates for the 
building and furniture industries. 


B. F. Goodrich Chemical Co. has 
begun production of vinyl resins 
and compounds at its new plant 
in Long Beach, Calif. This is the 
Cleveland-based company’s first 
plant west of the Mississippi. The 
automated plant will employ 
about 40 persons when all com- 
pounding and warehouse facilities 
are operating. Vinyl monomer, 
the raw material from which the 
company’s Geon vinyls are made, 
is obtained from the petrochemi- 
cal plant of American Chemical 
Co. located near the new BFG 
Chemical plant. 


Du Pont de Nemours (Nederland) 
N.V. plans construction of a new 
plant in Dordrecht, The Nether- 
lands, for processing Delrin ace- 
tal resin for use by the entire 
western European market. Con- 
struction of the plant, reportedly 
the first of its kind in Europe, 
will start immediately, and pro- 
duction operations are scheduled 
to begin in 1962. It will include 
facilities for extrusion, cutting, 
packaging, and shipping of Del- 
rin. The Dordrecht plant will fin- 
ish and color Delrin polymer pro- 
duced at the parent company’s 
plastics plant in Parkersburg, W. 
Va. Sales will be the responsi- 
bility of Du Pont de Nemours In- 
ternational, S.A. in Switzerland 
through its various distributors. 


Owens-Corning Fiberglas Corp. 
has completed a multi-million 
dollar Technical Research Center 
at Granville, Ohio. The new fa- 
cility consists of seven research 
and test buildings with 154,000 
sq. ft. of floor space and employs 
250 scientists, en- (To page 266) 
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RUN IT HOT TER! 


Through the EXTRA-PLUS heat stability and color control afforded by New 
Vinyl Stabilizers ADVASTABS BC-200 and BC-206, many segments of the 


industry have raised calendering speeds and operating temperatures — thus 


increasing their overall throughput. Let us tell you more about how 


BC-200 and BC-206 will speed up your production. 


Write for samples and data sheets. ADVANCE SOLVENTS & CHEMICAL 
500 Jersey Avenue, New Brunswick, N.J. 


Division of Carlisle Chemical Works, Inc. 
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ELECTRONIC 
HEAT-SEALING 
DIES 


“SECOND GENERATION OF DIE MAKERS" 


PETERSON 


ELECTRONIC DIE 


co., INC. 


197 Liberty Avenue — Mineola, N. Y. 


Pioneer 7-3833 
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gineers, technicians, and admin- 
istrative personnel. (This is in 
addition to the 400 research 
people working at other Owens- 
Corning facilities.) 

Among major projects currently 
under study are acrylic-glass 
panels — which Owens-Corning 
is now test-marketing in several 
territories; resin-impregnated 
fibrous glass structural members 
that can serve as floor joists—in 
one test installation, a floor laid 
down on a sandwich made of this 
material extended over an un- 
supported span of 16 ft.; ceilings 
made of the same material, which 
act like acoustical tiles without 
producing the tile pattern; ab- 
sorption pads for use under ma- 
chinery that almost completely 
eliminate vibration and permit 
quieter-running and more effi- 
cient operations. 

Needless to say, Fiberglas is 
used in profusion on both the out- 
side and inside of buildings; for 
wall panels, insulation, light pan- 
els (including flake), ducts, air 
filters, furniture, etc. A consider- 
able amount of work is being 
done on basic problems, such as 
the question of what happens at 
the surface of the glass when 
used as a reinforcement. This has 
led to development of new coup- 
ling agents (used in the joist 
members mentioned above), 
which improve strength proper- 
ties of the composite material. 
Another recent development is a 
fiber with largely increased mod- 
ulus, opening up a whole new 
group of markets. 


Deceased 

Donald F. Fraser, 47, vice-presi- 
dent—manufacturing of Garlock 
Inc., Palmyra, N. Y., died Sept. 
12 of a heart attack. 


Meetings 


Plastics groups 

Nov. 30-Dec. 2: British Plastics 
Federation, 2nd International Re- 
inforced Plastics Conference, 
Cafe Royal, London, England. 
Dec. 10: The Society of the Plas- 
tics Industry, (S.P.1.), Midwest 





The officers and direct- 
ors of Stewart Bolling 
& Company, Inc., pledge 
to continue the policies 
of the founder. We will 
continue to serve the 
rubber and plastics 
industries with the 
quality of product and 
service which has be- 
come associated with 
the company since its 
founding 35 years ago. 

The present officers 
contemplate no change 
whatever in ownership, 
nor is there any thought 
of merging the facili- 
ties, physical or per- 
sonnel, with those of 
any other organiza- 
tions competing with 
or complementing the 
present lines of equip- 
ment made by Stewart 
Bolling & Company, Inc. 

Our intention is to 
improve and expand 
the facilities of Stewart 
Bolling & Company in 
every practical manner 
and degree. 


M. D. BOLLING 
President and Treasurer 


J. G. GRIMM 


Vice-President and 
Sales Manager 


J. T. MATSUOKA 
Director of Engineering 


THADDEUS SOBIERAJ 
Plant Superintendent 


MODERN PLASTICS 





Section Christmas Dance, Edge- 
water Beach Hotel, Chicago, IIl. 


Jan. 24-27, 1961: Society of Plas- 
tics Engineers Inc. (S.P.E.) Bal- 
timore-Washington Section, 17th 
Antec, Shoreham Hotel, Wash- 
ington, D. C. 


Feb. 7-9: S.P.I. 16th Reinforced 
Plastics Division Conference, 
Edgewater Beach Hotel, Chicago, 
Ill. 


April 12-14: Deutsche Kunststoff- 
Tagung, Berlin, Germany. 


June 5-9: S.P.I. 9th National Plas- 
tics Exposition and National Plas- 
tics Conference, Coliseum and 
Commodore Hotel, New York, 
N. Y. 


June 9-17: European Congress 
of Chemical Engineering and 
ACHEMA Congress and Exhibi- 
tion, Frankfurt am Main, Ger- 
many. Simultaneously, and in the 
same city, will be held the 15th 
Meeting of European Federation 
of Corrosion. 


June 21-July 1: Interplas 61, 6th 
International Plastics Exhibition 
and Convention, Olympia, Lon- 
don, England. 


July 27-Aug. 1: International 
Symposium on Macromolecular 
Chemistry, Queen Elizabeth 
Hotel, Montreal, Canada. 


Other groups 


Nov. 30-Dec. 2: 9th Annual Wire 
and Cable Symposium jointly 
sponsored by U. S. Army Signal 
Research and Development Labo- 
ratory and industry, Berkeley- 
Carteret Hotel, Asbury Park, 
N. J. 


Dec. 2: Akron Polymer Lecture 
Group, “Single Crystals and Fold- 
ing of Macromolecules,” Room 
107, Knight Hall, University of 
Akron, Akron, Ohio. 


Dec. 12-15: 1st Industrial Build- 
ing Exposition and Congress, also 
concurrent Conference Sessions, 
including “New developments in 
application of plastics to construc- 
tion,” Coliseum, New York, N. Y. 


Jan. 16-20, 1961: National House- 
wares Mfrs. Assn. 34th National 
Housewares Exhibit, McCormick 
Place, Chicago, Ill —End 
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The Stewart Bolling 
DIRECT DRIVE... 


another evidence of anticipation of 
modernization requirements 


x 22” x 60” 

with 150-h.p. direct- 

connected drive mounted on 
one-f l1ece base 


Ni 3 Spiral-Flow Inten- 
sive Mixer, 3450 cu. in 

(chamber upacity with 
100-h.p. dire« ynnected 
drive 


Stewart Bolling’s direct con- 
nected drive (1) lessens vibra- 
tion, (2) simplifies installation, 
(3) reduces the number of crit- 
ical wear points, (4) requires 
less floor space, and (5) trims 
maintenance. 


The Stewart Bolling direct 
drive exemplifies the Bolling 
resolve to surpass ordinary im- 
provements in the design of 
machinery and equipment for 
the rubber and plastics indus- 
tries. Tomorrow's requirements 
must be anticipated and met 
today. 


Stewart Bolling 


& Company, Inc. 
3194 EAST 65th STREET + CLEVELAND 27, OHIO 
Designers and Builders of Machinery for the Rubber and Plastics Industries 


Intensive Mixers * Calenders * Mills * Refiners * Crackers * Dust Grinders * Sheeters 
Hydraulic Presses * Pump Units * Accumulators * Elevators * Bale Splitters * Vulcanizers 
Speed Reducers * Geors * Extruders 


Direct-connected 
flexible coupling on 
No. 7 mill above. 
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Appointments, promotions, and relocations in the plastics industry. 


Monsanto Chemical Co.: Howard K. 
Nason, formerly v-p and gen. mgr., 
Research and Engineering Div., 
elected pres. of the newly formed 
Monsanto Research Corp., a wholly 
owned subsidiary. Donald J. Miller 
appointed product administrator 
polyethylene, Plastics Div., Texas 
City, Texas. C. Howard Adams ap- 
pointed mgr. product engineering 
and Michael F. X. Gigliotti, asst. dir., 
engineering, Plastics Div., Spring- 
field, Mass. 


Formica Corp., subsidiary of Ameri- 
can Cyanamid Co.: Albert L. Mun- 
sell named gen. sales mgr.; S. J. 
Cartier named industrial sales mgr 


Santay Corp., Chicago, Ill. custom 
molder: R. L. Jacklin named sales 
mgr.; Vern James, sales mgr., new 
products div.; Clifford Cox, produc- 
tion mgr.; William Szepi Jr. is in 
charge of engineering. Daniel Mac- 
kessy appointed operational mgr. of 
Santay Eastern Inc., a new plant 
established by the company in Syra- 
cuse, N. Y 


Standard Ultramarine & Color Co., 
Huntington, W. Va. producer of pig- 
ments for plastics and other indus- 
tries, moved its New Orleans, La. 
office to 868 York Ave., S. W., At- 


lanta, Ga 


F. J. Stokes Corp., Philadelphia, Pa., 
established within its Press Div. a 
new Packaging Equipment Dept. to 
concentrate on production machinery 
for package-type products, partic- 
ularly those made of plastics mate- 
rials. Larry C. Morehouse heads the 
new dept. 

Robert Fehr and Charlton IL 
Prince appointed sales engineers in 
the Rochester, N. Y. dist. office 


Tower Packaging Co., extruders, 
converters, and printers of poly- 
ethylene film, moved from Skokie, 
Iil., to a new and larger plant in 
Wheeling, Ill., a suburb of Chicago. 


Industrial Printed Parts Corp. is the 
new name of Charles W. Goudie Co., 
Royal Oak, Mich. fabricator, printer, 
and decorator of plastic, metal, and 
glass parts 


T. V. Jay Co., designer and mfr. of 
electroformed molds and_ spray 
masks, moved from 2227 W. Belmont 
Ave. to new facilities at 1771 W. 
Sunnyside, Chicago, IIl 


Catalin Corp. of America: Edward 
W. Bastian, v-p, appointed gen. sales 
mgr. He will be responsible for sales 
in all product lines and will head- 
quarter in the New York, N.Y. exec 


office. A. D. Veale named Midwest- 
ern dist. sales mgr.; will headquarter 
in Chicago, Il 


Union Carbide Corp.—Union Carbide 
Plastics Co.: Arthur E. Irvine ap- 
pointed mgr.—flexible packaging ma- 
terials. He has been with the com- 
pany since 1935, and 
was most recently 
group leader in the 
company’s Devel- 
opment Dept., re- 
sponsible for poly- 
ethylene film and 
extrusion coating 
materials. D. W. 
Tighe named office 
mgr., Boston, Mass., dist. sales office. 

Union Carbide Chemicals Co.: 
Richard F. Brown appointed v-p— 
sales; Robert L. Duncan, v-p—prod- 
uct marketing; Thomas R. Miller, 
v-p—R & D; and Arthur P. Moss, 
v-p and works mgr. 

Visking Co.: L. J. Sinnott named 
gen. mgr., special products. The new 
special products group will handle 
Visqueen polyethylene films used in 
building, agricultural, laundry, and 
dry cleaning fields. 


oP, 


A. E. Irvine 


Ellison Machinery Co., Los Angeles, 
Calif., distributor for plastic injec- 
tion molding machines of National 
Automatic Tool Co., Richmond, Ind.: 
Charles M. Letz appointed v-p, gen. 
mgr.; J. O. Ellison, owner, elected 
pres., but continues as pres.-active 
mgr. of Harron, Rickard & McCone 
Co., San Francisco, Calif. area Natco 
distributor. 


Rohm & Haas Co.—Plastics Sales 
Dept., Philadelphia, Pa.: Allan J. 
Spilner returns from Los Angeles 
plastic sales group to home office as 
product mgr., molding powder sales; 
Walter G. Lee, formerly field rep. 
in Dayton, Ohio, named product 
mgr., Plexiglas sheet sales. 


Goodyear Tire & Rubber Co., Films 
& Flooring Div.: K. L. Weeden, 
former north central dist. mgr. in 
Cleveland, Ohio, appointed me_r., 
flooring sales in Akron, Ohio. He is 
succeeded by P. E. Mulvehill, form- 
erly south central dist. mgr. in Dal- 
las, Texas. C. R. Denbrock, Akron 
packaging films converter sales, re- 
places Mr. Mulvehill in Dallas. Also 
advanced are D. L. Hart to vinyl 
film sales mgr., and J. J. Tiernan to 
packaging films sales development 
mgr. Both have Akron headquarters. 


Space Products Inc., Waconia, Minn., 
a recently formed subsidiary of 
Space Structures, Inc., Chanhassen, 
Minn., will concentrate on manufac- 
ture of plastic products requiring 


large molds, starting initially with 
compact boats but including such 
items as closed containers and tanks 
of various sizes. These will be proc- 
essed by Thermofusion, a Euro- 
pean-developed method for low-cost 
fabrication through the use of inex- 
pensive molds. 


Newark Die Co. Inc., Newark, N. J., 
designer and mfr. of dies, molds, 
hobbings, and castings for the plas- 
tics industry: Nathan M. Miksch 
elected pres.; Victor P. Bergquist 
appointed plant mgr. 


Hysol Corp., Olean, N. Y.: Dr. Ca- 
taldo Cialdella appointed dir., R & D; 
James P. Hornburg named supv., 
tech. services; and Henry J. Mar- 
kowski joined the laboratory staff 
and is currently responsible for Hy- 
sol’s product development program 
working on high heat resistance of 
epoxy resins. 


Hull Corp., Hatboro, Pa., mfr. of 
Hull-Standard molding presses, es- 
tablished a sales and service engi- 
neering office at 20666 Beachwood 
Dr., Cleveland, Ohio. Malcolm Adler, 
who was formerly with F. J. Stokes 
Co., is mgr. 


Eastman Chemical Products Inc., 
Kingsport, Tenn.: Henry L. Ford 
elected pres., succeeding Dr. L. K. 
Eilers, who becomes chrmn. of the 
board of directors. 

D. L. Guilian named sales rep. for 
industrial and specialty chemicals in 
the New York area; and C. B. De- 
Green will handle sales of low- 
molecular-weight polyethylene res- 
ins in the southeastern states, with 
headquarters in Atlanta, Ga., for the 
Chemical Div. of Eastman Chemical 
Products Inc. 


Plastic Papers Inc., Hicksville, N. Y.: 
Dr. William Mullen, formerly plant 
mgr., named v-p—production; Ken- 
neth J. Rawson, formerly gen. sales 
mgr., is now v-p—sales; George S. 
Price appointed dir.—research. The 
company is a laminator of polyethyl- 
ene on paper. 


Ray Products Inc., Alhambra, Calif., 
plastics products fabricator: H. D. 
Howard, former plant supt., named 
v-p; B. W. Fishel has been named 


sales mgr. 


O'Sullivan Rubber Corp.—Plastics 
Div.: Ted T. Lewandowski appointed 
mgr., sales development in the Win- 
chester, Va. offices; Fred A. Tetor 
Jr. named sales mgr., vinyl sheetings, 
with offices in Hawthorne, N. J.; and 
B. James Manno, asst. sales mgr., 
will work with (To page 270) 
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BRINE LOSES ITS BITE 
When “reefer” hatch covers are preform moldings 


Refrigerator car hatch covers take a beating from weather, 
hard use, and corrosive brine. Preform molded polyester 
hatch covers prove they can take it, and save money for the 
user, as well! 

The Plastics Division of General American Transportation 
Corporation preform molds the durable hatch covers shown 
above for Standard Railway Equipment Manufacturing 
Company. The results are economical covers with excellent 
resistance to weathering and to the attack of salt; they won’t 
warp or lose their strength and they last the life of the car 
with little or no maintenance. 


Reinforced polyester moldings are low in cost, too. Nearly 


THE DOW CHEMICAL COMPANY -> 
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any configuration can be molded, greatly reducing the num- 
ber of costly production operations normally required by 
other materials. 

Preform moldings offer advantages in cost, in production 
ease, in long life under difficult service conditions; and the 
types of products for which they can be used are virtually 
unlimited. The Dow Chemical Company supplies the basic 
monomers for polyester resins for premix, preform and mat 
moldings—Dow styrene and Dow vinyltoluene. 

For information on these Dow monomers, write THE DOW 
CHEMICAL COMPANY, Midland, Michigan, Plastics Sales 
Department 1967CS11. 


See “The Dow Hour of Great Mysteries’ on NBC-TV 


MIDLAND, MICHIGAN 








MODERN 
ELECTRONIC 
ENGINEERING 
GIVES PRECISE 
MOTOR SPEED 
CONTROL 
1/100 — 10 H. P. 


Modern industrial electronic en- 
gineering has been coordinated 
with electric motor design to 
provide a versatile means for 
obtaining the full possible ad- 
vantage of speed control in DC 
motors while operated from the 
regular alternating current power 
line. Grid controlled “Thyratron” 
tubes are utilized for power con- 
trolled stepless variation to sup- 
ply motor armature power. 
Patented feedback, or “Servo” 
circuits provide constant torque 
capability over wide speed ranges 
of as high as 60 to 1 in some 
models and a minimum of 20 
to 1 in others. 


Serwoypecd 


DIV. of “ELECTRO DEVICES. inc 
4 Godwin Ave., Paterson. N. J 


ARmory 4-8989 
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(From page 268) 


Mr. Tetor in the N. Y. sales office 
and warehouse facility in Haw- 
thorne. The N. J. facilities are a 
major distribution center for flexible 
vinyls used in ladies’ handbag, book- 
binding, and novelty industries in 
the N. Y.-N. J. area. 


Modular Molding Corp., Trenton, 
N. J., custom molder of fibrous glass 
RP products, moved its Molded 
Products Div. to 171 Bear Tavern 
Rd., W. Trenton, N. J. The company 
also operates another plant in Bur- 
lington, N. J. 


Modern Plastic Machinery Corp., 
Clifton, N. J., mfr. of extrusion and 
blow molding equipment: Frederick 
J. Maywald appointed v-p and gen. 
mgr.; Leslie J. Kovach, v-p in charge 
of blow molding; Bruno V. Menegus, 
chief engineer; and Casper S. Gil- 
bert, sales mgr. 


Interplastics Corp., supplier of ther- 
moplastic compounding materials, 
moved its offices from 120 E. 56th 
St., New York, N. Y. to 76-11 37th 
Ave., Jackson Heights, N. Y. Plant 
facilities remain in Kearny, N. J. 
Gerald F. Bamberger is pres. 


Koppers Co. Inc., Pittsburgh, Pa.: 
John W. Pool Jr., sales mgr., Plastics 
Div., appointed a v-p in that Div. 
Walter L. Bossart has been named 
export product sales mgr. of the In- 
ternational Div. 


Marbon Chemical Div., Borg-Warner 
Corp.: Richard Mundinger promoted 
to sr. coatings development chemist, 
research section. Fred Schneider, 
formerly with Firestone Plastics, in 
charge of plastic applications and 
evaluations. Ralph M. Levine, form- 
erly with Vinyl Products Ltd., Eng- 
land, named group leader in charge 
of coatings and latices. Dr. Wendell 
Moyer Jr., formerly engaged in re- 
search at Union Carbide, is group 
leader in exploratory research. 


Mobay Chemical Co., Pittsburgh, Pa.; 
William C. Foster appointed tech. 
sales rep. for the southwestern 
states, supervising urethane chemical 
sales to foam mfrs. serving southern 
furniture markets. Daniel V. Pom- 
pilio transferred from the eastern 
dist. to Akron, Ohio. 


General Dispersions Inc., producer 
of nylon dispersions and solutions 
for plastic, wood, metal, and fabric 
finishing, moved from Paterson, N. J. 
to its new plant at 55 La France 
Ave., Bloomfield, N. J. 


Norton C. Wheeler Jr. appointed 
R & D mgr., Davis-Standard, Div. 
of Franklin R & D Corp., Mystic, 
Conn. He will work primarily to- 
ward development of high-produc- 


tion systems for all types of plastics 
extrusion. 


Francis E. Gruber, former v-p of 
Brown & Bigelow, appointed chief 
engineer for Northwest Plastics Inc., 
St. Paul, Minn. producer of custom 
and proprietary parts for electrical, 
electronics, and appliance industries. 


Durbin “Doc” Hunter elected v-p 
and gen. mgr. of Plastics Corp. of 
America, Stamford, Conn., a sub- 
sidiary of The Richardson Co., Mel- 
rose Park, Ill. mfr. of polystyrene 
molding and extrusion resins. 


Albert W. Ehlers, v-p, elected to 
the board of directors of Polyplastex 
United Inc., Union, N. J. He heads 
the company’s Pan Laminates Div., 
St. Petersburg, Fla. producer of 
Royaltex wall covering and rigid 
decorative vinyl laminates. 


George A. Jachimowicz named mar- 
ket research mgr. of the Dapon 
Dept., Chemicals and Plastics Div., 
Food Machinery & Chemical Corp. 
He will be concerned with diallyl 
phthalate resins and monomers and 
the newly introduced Daponite dec- 
orative laminates. 


Edward W. May appointed Eastern 
dist. mgr. for Naugatuck Chemicals, 
Div. of Dominion Rubber Co. Ltd., 
Montreal, Canada. He will be in 
charge of sales of plastic resins, 
rubber, and agricultural chemicals 
in Eastern Ont., Quebec, and the 
Atlantic provinces. 


Richard W. Bendheim appointed to 
head the newly created Plastic Div. 
of L. H. Butcher Co., subsidiary of 
The Udylite Corp., Detroit, Mich. 
The company is West Coast rep. 
for Reynolds Metals, Semet-Solvay, 
Durez Plastics, Olin Mathieson, Metal 
& Thermit, Wyandotte, and others. 


Eldon L. Hall named tech. supv., 
Plastics Dept., at American Viscose 
Corp.’s Fredericksburg, Va. plant. 


Joseph W. Brown appointed field 
sales rep. with headquarters in Los 
Angeles, Calif., for Geigy Industrial 
Chemicals, div. of Geigy Chemical 
Corp., mfr. of U. V. absorbers, bac- 
teriostats, etc. 


Joseph W. Abraham named tech. 
dir. for Isochem Resins Co., Provi- 
dence, R. I. He will be responsible 
for research and development of 
epoxy resin formulations as well as 
allied products. 


William E. Donovan appointed dist. 
sales mgr. in Eastern N. Y. and New 
England for Fasson Products, div. of 
Avery Adhesives Products Inc., 
Painesville, Ohio, mfr. of self-adhe- 
sive papers, foils and films. 


W. W. Clark named special asst. to 
gen. mgr., Continental Oil Co.'s 
petrochemical dept. and also will 
serve as asst. to chrmn. (To page 272) 
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“WIDE RANGE” 
KNOW-HOW 
SOLVES DESIGN 
PROBLEMS 


Custom molding by Mack means high 
speed production with strictest atten- 
tion to quality control...close final 
inspection. Mack molded products are 
to your precise specifications with de- 
liveries matched to your time schedules. 


hhlaths: CREATIVE 


a oe | O- 
We] mM aii te 


Write today for complete information 
on Mack custom molding facilities! 


MACK MOLDING 
COMPANY: INC 


Serving Industry WAYNE, NEW JERSEY 
Since 1920 
Other plants located in Arlington, 
Vermont and Waterloo, Quebec, Can. 
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(From page 270) 
MOSINEE MAKES Th WITH PAPER 


of the board of Carlton Products Inc., 
: ‘ " 3 Aurora, Ohio, a Conoco affiliate. He 
For quality laminates ... Mosinee Saturating and will perform liaison duties for Con- 

; oco with Carlon Products, producer 
Impregnating Papers of plastic pipe, and will headquarter 


in Aurora. 





* These Mosinee papers give you Norbert H. Kirchgessner appointed 
precision control over quantity production supt., chemicals, Durez 
and rate of resin absorption. Plastic Div., Hooker Chemical Corp., 

, N. Tonawanda, N. Y. He succeeds 
ins fe ae - artg pa Jay P. Eggert, recently promoted to 
works mgr. of the Div.’s new multi- 

You'll get the exact penetration million-dollar synthetic phenol plant 

rate, degree of saturation, and now under construction near South 

resin pickup you desire. Shore, Ky. 


Apparent density as reflected by Burton E. Snyder appointed sales 
basis weight and caliper will be correspondent for Synflex Products 
precisely as you have ordered. Div., Samuel Moore & Co., Mantua, 
Ohio mfr. of nylon, PVC, and poly- 
Guay ao peers: peta ethylene tubes and hoses. 
. +. a8 long as you order. Paul M. Reilly appointed sales rep. 
in the New York metropolitan area 
for Vinyl Plastics Inc., Sheboygan, 
Wis. mfr. of vinyl flooring. 


Lloyd C. Adam, formerly with Erie 
Engine & Mfg. Co., has been named 
manager of the Rubber and Plastics 
Machinery Div., Taccone Corp., 
North East, Pa. 


New reps. 


William Brand-Rex Div., American 
Enka Corp., Concord, Mass., ap- 
pointed newly formed Wasson-Gal- 
lagher Co., 1024 N. Blvd., Oak Park, 
Ill., sales rep. in Chicago, Northern 
Ill., and Wis. for Turbo wire, cable 
and tubing products; and Huse- 
Liberty Mica Co., Peabody, Mass., 
stocking distributor in New England 
for Turbo extruded and coated in- 
sulated tubings, zipper tubings, and 
Tefion wires ... 


Meyer Materials Inc., 4015 Millers- 
ville Rd., Indianapolis, Ind. appointed 
distributor for fiber glass roving and 
chopped strand mat by Johns-Man- 
ville. In addition to J-M products, 
Meyer Materials handles polyester 
and epoxy resins, catalysts, colors 
and extended pigments... . 


R. B. Birge Co., 22 Webster Ave., 
Bridgeport, Conn., named master 
stocking distributor in Conn. for 
Synflex Products Div., Samuel 
Moore & Co., Mantua, Ohio. 


Corrections 


“Progress in  styrene-acrylonitrile 
copolymer,” (MPI, Cct. 1960, p. 93): 
Correct designation for styrene-ac- 
ryionitrile materials produced by 
Foster Grant Co. Inc. is Fostacryl. 


| FREE—DATA FILE 
MOSINEE AND PAPER TERMS “How to extrude plastisols” (MPI, 
PAPER MILLS COMPANY DICTIONARY Oct. 1960, p. 131): In last column of 


Table Il, formulation—“Pump-fed 
MOSINEE, WISCONSIN Write Dept. MP-11 plastisol”—should be A.—End 
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The 
Automotive 
Market... 


Hit this New Sales Jackpot with 
VACUUM METALLIZING 


Dramatic taillight lens of the Ford Metal rim effect created through metalliz- 
Thunderbird utilizes vacuum metallizing on ing on instrument pane! on Bonanza Air- 
inside surfaces. picane by Beechcraft made by metallizing. 


Help Detroit win the battle against costs and weight and you’ll 


bring home the sweetest slice of business you ever saw! And you can New light weight metallized plastic arm rest on 
do it with vacuum metallized plastics! Cows ite ase hae canines ra pte 
Take a peek at the Mercury or Thunderbird taillights, the new oe 
arm rests for the Buick and Pontiac, or the smart backup plate on 
the Impala arm rest and see if these examples don’t stimulate your 
imagination. It may also be worth your while to look over the instru- 
ment panel or aircraft interiors and chalk up another market with 
boundless opportunities for sales. 
Best of all, you don’t have to know anything about vacuum metal- EQUIPMENT 
lizing to get started. Buy the equipment from us; we will install it, Bi CORPORATION 


train your operators, and help you set up a production operation. roa sath ra 
PRED, ira oh ake 


Y — . le me . < _-. — — = A subsidiary of National Research Corporation 
Send us a sample part and we will finish it FREE. We will also Sak Ws. Ge Chechens Doon. 
estimate the cost per piece without obligation. Will you ship today? Newton 61, Mass. DEcatur 2-5800 


SALES OFFICES: Boston « Chicago « Cleveland « Detroit * Houston + LosAngeles * New York « Pittsburgh. West Coast: Palo Alto, California, DAvenport 6-3455 
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CLASSIFIED ADVERTISEMENTS 





EMPLOYMENT 


BUSINESS OPPORTUNITIES 


USED OR RESALE EQUIPMENT 





Machinery and Equipment 
For Sale 


FOR SALE —SPROUT-WALDRON 335 
cu. ft. Unused horiz. ribbon blender 
Sturtevant #9 150 cu. ft. unused rotary 
blender. Baker-Perkins #15-UUMM 100 
gal. Dispersion blade mixer, jkt., 100 HP, 
cored blades, comp. cover. Stainless Re- 
actors er Resin Kettles: 3500, 1900, 750, 
500 gal. jktd. and nh. Perry Equipment 
Corp., 1429 N. 6th Phila. 22, Pa 


FOR SALE—200 ton H.P.M. Downstroke 
Press 48” x 36” platens. Watson-Stillman 
240 ton, ten 24” x 56”. W. & 200 ton 
24” x 42”. Stokes Standard 50, 100, and 
150 com, Semi-Automatics. D & B. 150 ton, 
25” 25”. French Oil 120 ton self-con- 
tained 120 ton Upstroke, 29” x 21”, 10” 
stroke. 60 ton Farquhar, 50” x 50”, 30” 
stroke. Stokes 50 ton Birdsboro 24” x 
20”. Stokes 15 ton automatic. Ay ereuiie 
pumps and accumulators. MPM 31, Wire 
covering Extruder. New 34” Plastic Ex- 
truder. Other sizes up to 8”. Seco 6” x 
12” and 8” x 16”, 2-Roll Mills and ‘Calen- 
ders and other sizes up to 60”. 60” 
Spreader Heads with XP motors. Des- 
patch electric heated ovens and other 
types. New %4 oz. Bench Model Injection 
Molding Machines. Van Dorn 1 and 2 oz 
Other sizes up to 100 oz. Baker-Perkins 
and Day Jacketed Mixers. Taylor-Stiles 
Pelletizer, 71% Plastic Grinders 
Stokes RD3 and R Machines. Send for 
listings. We Buy Your Surplus Machin- 
ery. Stein <r Company, 107 8th 
Street, Brooklyn 15, New York, STerling 
-1 


FOR SALE — 2 CUMBERLAND 14” 
Notched- “oe arias Machines, each 
with 20 P.M. 3/60/220/440 
motor, V- Beli }. pivoted motor base 
2 Robinson Choppers size #1624, one 
without motor, one with G.E. Tri/Clad 
induction motor 220/440 V, 3 P, 60 C, 
1760 R.P.M. All in good condition. Reply 
Box 6725, Modern Plastics 


FOR SALE—FIBERGLASS SPRAY UP 
SYSTEM — Chrom-o-lite wall mounted 
boom, yumos, valves & hoses. Peterson 
gun and two glass choppers. All complete 
used 10 hours—customer cancelled boat 
contract. Schramm, 1126 Holly Ct., Oak 
Park, Ill., Eu 6-9013. 


FOR SALE—BANBURY MIDGET mixer: 
1-Farrell Birmingham ai! x 16” Chrome 
Plated 2-Roll Mill; 1-Baker-Perkins 
10 gal 304 SS Sigma Blade Mixer: 1- 
Baker-Perkins 1 gal. Sigma Blade 
Mixer; 1-Baker- Perkins size 16 TRM 150 
al. double arm Vacuum Mixer: 1-No. 1 
all & Jewell Rotary Cutter; 2—Mikro 
Pulverizers, SS Bantam, #1 SH. 6— 
Stokes Model DD2, DS3, D3, and B2 
Rotary Preform Presses, partial listing; 
we purchase your surplus. Brill Equip- 
ment Co., 35-65 Jabez St., Newark 

N. J. Tel: MArket 3-7420 


FOR SALE—3 PLASTIC INJECTION 
Molding Machines, $1000.00: 9 oz. HPM 
Model 250 H9, Ser. No. 45-517: 9 oz. HPM 
Model 250 H9, Ser. No. 49-9: 24 oz. 1945 
Watson Stillman, Model Y3296. Call or 
write: National Products Company, BEn- 
ton 1-7811, 6100 Wilson Ave., Kansas 
City, Missouri 


FOR SALE—UNUSED HARTIG 344” 20 
1 Extruder, still in O.E.M. package ‘Com- 
plete controls, conveyor, water tank and 
drive base but without drive. Box 6729, 
Modern Plastics 





FOR SALE: 
16695-23 
$150.00 


Carver Press 1955 Model 
20 Ton Press. Best offer over 
Write, call or phone: John L 


ee 245 pumas Street, Newark 5, 


A 3-6010 
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WHEELABRATOR PLASTIC DE- 
FLASHERS for sale: 20x27 Tumblast, 
27x36 Tumblast and No. 1 Multi-table 
complete with dust collectors, control 
panei. b. stations. Guaranteed to 
pe in like-new condition. Ideal for 
a of all — parts. Uni- 
versal achinery & Equi pment Co., 
1630 N. 9th St., , FRank- 


eading, 
lin 3-5103 











FOR SALE—1 Stokes standard 50 ton 
self-contained transfer molding press 
model 258-A; 1 Baldwin Southwark 150 
ton self-contained molding press; 2 Dun- 
ning & Boschert 300 ton molding presses; 

umberland 7” stair step dicer, stain- 
less steel; 2 Ball & Jewell granulators 

#14. CHEMICAL & PROCESS MA- 
CHINERY CORP., 52 9th Street Brook- 
lyn 15, N.Y., HY 9-7200. 





FOR SALE—Complete Melamine Com- 
unding Department, consisting of Pat- 
—— 2 a 3 jacketed steel ball mill, 
Defiance # preform press, Fritz mill. 

Inspect in operation eply Box 6730, 

Modern Plastics 


WE HAVE FOR SALE—1 set of emboss- 
ing rolls, H. W. Butterworth & Sons; 
3 rolls—one 14” dia; 2 steel (smooth & 
grain); Power—chain drive 46:1 reduc- 
tion, 14 ton pressure. Suitable for take 
off on plastic sheet. New price 00. 
2 yrs. old. Any offer welcomed. Reply 
Box 6731, odedern Plastics. 


INJECTION MOLDING MACHINES—48 
oz. HPM with preplasticizer, new 1954 
Two 24 oz. Watson Stillman Injection 
Molding Machines with preplasticizer, 
shoot to 100 oz. 22 oz. Reed Prentice, 
12 oz. DeMattia, 12 oz. Reed Prentice, 
8 oz. Reed Prentice also available. 300 
Ton Stokes Transfer Molding Press, com- 
pletely self contained wit automatic 
control, motor and pump. 109 ton and 
150 ton sizes also Ss rage a wg rind- 
ers, 14% rland, ‘2 ewell, 
‘4g Cumberland, DeMadis we Abbeys 
also available. Up to 10 HP sizes. Hartig, 
and Royle 344 Extruders, NRM 21” Ex- 
truder and JMC 1%)” long barrel ex- 
truder. LaRose and Girdler Electronic 
PreHeaters. Stokes Model R and Colton 
Single Punch Tablet Presses. Complete 
line of mixers, blenders, tumbling bar- 
rels, mills, etc., for the plastic and rub- 
ber industry. We will finance. Johnson 
Machinery Company, 90 Elizabeth Ave- 
nue, Elizabeth, N , EL 5-2300 


EXTRUDERS — MPM 11,” 
Electrically Heated; Royle No. 2, No. 3; 
Adamson 8” Strainer Head. Injection Ma- 
chines—Moslo 4 oz. Universal Full Auto- 
matic, Reed-Prentice 16 oz. Presses— 
Stokes-Standard 150 ton, Bar Controls. 
Others 10 tons to 1500 tons. Scrap Cut- 
ters, Preheaters, Tablet Presses, etc. 
HOCHMAN PLASTICS MACHY CORP., 
151-P Mulberry St., Newark, N.J. MiItch- 
ell 3-8430. 


NRM_ 21”, 


FOR SALE — COMPLETE MOLDING 
PLANT—Compression Presses, Hardinge 
250 ton, Stokes—-Standard 200, 150 ton— 
all self-contained, electric heating, auto- 
matic cycle, electric eye and mold clo- 
sure safety controls. Preform Presses: 
Stokes RDS-3, RB-2, BB-2, DD-2. Tum- 
bling barrels, ete. Excellent condition. 
Inspect under power. Russell Krahnert, 
119 East 22 St., Brooklyn, N. Y. INger- 
soll 9-1416. 


FOR SALE — PRESSES — IMMEDIATE 
DELIVERY—(1) EEMCO 175 ton 35” x 
36” Downacting 60” Daylight 48” Stroke, 
(1) EEMCO 250 ton 36” x 60” Downact- 
ing 48” Daylight 36” Stroke, (1) EEMCO 
350 ton 36” x 36” U \ gy 24” Day- 
light 24” Stroke. All three units complete 
with self contained pumpin 
speeds to 400 IPM—Never 

Box 6733, Modern Plastics. 


units for 
sed. Reply 


FOR SALE—One (1) 175T Reed Prentice 
4-6 ounce machine—with—extr st 
offer—no dealers. Meteor Manufacturing 
Corp., Emporium, Pennsylvania. 





FOR SALE—TWO REED PRENTICE Inj. 
Molding Machines, Model 10D—12 oz. 
(1954) complete with instruments, con- 
trols etc., for immediate removal. Both 
machines are in excellent condition, and 
riced reasonably. Call, write or phone 
for appointment hy see in operation be- 
fore removal. k for John Krach. Rog- 
ers Plastic Corporation, West Warren, 
Mass., HEmlock 6-7744. 


SUBSTANTIAL SAVINGS ON GOOD 
EQUIPMENT—(6) Stokes Self Senna 
Molding Presses 150 ton with 3 HP. 
Pump system. (2) HPM Self Cont” 3 
ton; 18” Stroke, 40” a It. (1) HPM Self 
Cont. 7 ton Press; Stroke S.B. 450 
ton Press with 36” > 36” 
Unused 2 Roll Mills; 14” 
Drives. 2 Roll Mills, 12” 
x 60”. 3 Roll Calendar, i 
accessories. Baker-Perkins Dbl. Sigma 
Arm, Jktd. Mixers to 300 gal. Day 150 gal. 
Jktd. MOGUL Mixer, Vac. Cover, 75 
Brand New FALCON Dbl. Ribbon Mix- 
49”, Royle 
kes Preform 
) “4352 Colton 51% 

T Single Punch’ Tablet Press, 1 & 
Jewell Rotary Cutters (2) #2, (1) No. 1 
Sprout Waldron Ro Cutter 15 HELP. 
Inquire about the Ren hase 
Plan. FIRST MACHINERY CORP., ST. 
8-4672, 209-289 Tenth St., Bklyn. 15, N.Y., 
Cable “Effemcy”. 





MOST MODERN PACKAGING AND 
PROCESSING MACHINERY, available at 
reat savings. Baker Perkins, W. & P. and 
ay Double Steam Jacketed Heavy 
Duty Mixers—25, 50, 75, 100, 150 and 200 
gal. capacities. Day, Robinson 50 to 10,- 
000 Ibs. Dry Powder Mixers, Jacketed 
— Unjacketed. Also wood and enamel 
Day _y 75 gal. Double Arm Mixer, 
Sigma, - 8 Blades. Mikro Pulver- 
izers, Models Bantam, 1SH, 2TH, H 
and 4TH. Fitzpatrick Models D, K-7 and 
K-8 Stainless Steel Comminuters. Stokes 
Models R, RB-2 and Eureka Tablet Ma- 
chines. Colton 2RP, 3RP, 3B, 542 T Tablet 
Machines. Stainless Steel Jacketed Mixing 
Kettles 100 and 150 gal. capacities. Rob- 
inson Stainless Steel Double Arm Mixer 
for dry and viscous materials Package 
Machinery, Hayssen, Scandia, Wrap King, 
Campbell, Miller Wrappers. Cartoning 
Machines—Ceco, Pneumatic Scale, Jones. 
Standard cna A-B-C, Ferguson Car- 
ton Sealers. Filling Machines—all types 
and sizes. Union Standard Equipment 
Company, 318 Lafayette Street, New 
York 12, N. Y. Phone: CAnal 6-5334. 





FOR SALE—LAB Ss mg oy N.R.M. 


Bench model, 34 H.P., 220/440 variable 
space motor. Wheelco "Control 0-6000. 

mplete with transformer, switches, & 
all wiring. Mounted on stand with steel 
base. Excellent running condition. Carver 
Corp., 119 Railroad Ave., Norwood, Mass. 





FOR SALE—3300-TON TWENTY-DAY- 
LIGHT Board Press, steam heated plat- 
ens 12’6” x 4’6”, with mechanical loaders 
and unloaders; self-contained pumping 
unit; excellent equipment fully recon- 
ditioned. Reed Brothers (Engineering) 
Limited, Repland Works, Woolwich In- 
dustrial Estate, London S.E. 18., 
REPLANT London. 


Cables 


Machinery Wanted 


WANTED TO BUY — Used laboratory 
sigma blade dispersion mixer, one pint 
working capacity. Used laborato 2-roll 
rubber or plastics mill. ERLAC 
FINISH CO., INC., 120 Andover Street, 
Danvers, Mass. 


(Continued on page 276) 
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announcing large 
scale production 

of two more Crum) 
dibasic intermediates 


MUA ILE: 
ANHYDRID 


IU MAIRIC ACID 


Since pioneering the production of phthalic anhydride from ortho- 
xylene and later producing the first isophthalic acid, Oronite 
continues to grow as a major source of supply for the important 


(omeam 
‘a dibasic intermediates. 
Wels Orne With completion of its new large scale maleic and fumaric plant 


Maleic & oe Oronite becomes one of the world’s largest petrochemical resources 
Fumaric — for multi-functional building block chemicals. Why not talk over 
Brochure your requirements with Oronite? 















































ORONITE DIVISION 


EXECUTIVE OFFICES « 200 Bush Street, San Francisco 20, California 
SALES OFFICES « New York, Boston, Wilmington, Chicago, Cincinnati, Cleveland, Houston, 


¥ CALIFORNIA CHEMICAL COMPANY 
® 


Tulsa, Los Angeles, San Francisco, Seattle 
FOREIGN AFFILIATE « California Chemical international, inc., San Francisco, Geneva, Panama 
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WANTED—VACUUM-METALIZER: 66” 
Tank in good condition. Reply Box 6737, 
Modern Plastics. 


Materials Wanted 


WANTED: Acetate, Butyrate and Acrylic 
scrap. Any Quantity of Sheet Trim, Purg- 
ings, Reground. Claude P. Bamberge «7 Inc., 
Ridgefield Park, N.J.. HUbbard 





ACETATE SHEET SCRAP WANTED— 
Top prices paid for clear transparent 
acetate. Sheeting scrap. (No tri- oqgeete) 
Write: Davis wg fps ky 5, 
Kearny, N. J. Phone: rY-1 1-0980: 
N. Y.—BA-7-6421 


DESPERATELY NEEDED: ACETATE 

AND BUTYRATE sheet scrap. Also, buy 

. all other thermoplastics. Write, Wire or 

Phone collect: Philip Shuman & Sons, 

571 Howard Street, Buffalo 6, New York 
TL 3-3111. Area Code 716 


Materials For Sale 


FOR SALE—40,000 Ibs. Lt. beige Cycolac 
reqround, 10,000 Ibs. shiny black E/C 
pellets, 20,000 Ibs. jet black C/A reproc 
pellets. Reply Box 6738, Modern Plastics. 


Molds For Sale 


INJECTION MOLDS FOR SALE—Baby 
Bath 28x18x7. Latticed Laundry Basket 
19x14. Leather grained aper basket 
12x11x8. Utility Basket 19x13. Trash Can 
16 gallon. Rectangular Laundry Basket 
25x16x10. Well built of prehardened steel 
Excellent condition. Fast cycling. Alfred 
o , 3 Park Row, New York 





MOLDS FOR SALE—All in excellent 
condition, ready for molding housewares, 
containers and covers. Some are unused 
(duplicate), some are discontinued items. 
Will fit 8 and 12 oz. machines. Priced to 
move. Rogers Plastic Corporation, West 
Warren, Mass., Hemlock 6-7744. 


Molds Wanted 


WANTED — MOLDS FOR EXPORT for 
the fabrication of all types of ball point 
— by extrusion and injection molding 
end samples specifications and prices 
to: Sovereign International Corp., 144 
East 44th Street, New York 17, Y 


Help Wanted 


“TOY CREATORS” WANTED — Promi- 
nent New York toy manufacturer seeks 
creative designers for newly established 
toy development and styling department. 
Se oe opportunity to become estab- 
lished with a progressive, wing com- 
pany that encourages creative thinking 
n plastics, metals, wood, cardboards; 
and all associated manufacturin 
esses. Immediate employment wi 
msation based on ex 
he Write full particu 
odern Plastics. 


proc- 
com- 
rience and abil- 
ars to: Box 6718, 


EXTRUSION COATING OPERATORS 
and other personnel. Experienced. Finest 
new equipment, excellent ground ffoor 
opportunity with top company. Located 
in the Greater New York area. Our em- 
ployees know of this Ad. Write for inter- 
view to Box 6736, Modern Plastics 





PLASTICS ENGINEER—for large north- 
eastern manufacturer to supervise the 
new product and process plastics devel- 
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opment sections. Chemical or Mechanical 
Engineering Degree preferred. Must have 
a minimum of five years experience in 

plastics as = oes 


and possess ana- 
gerlal ability. Reply , 6717, pide 
stics. 





CHEMIST OR CHEMICAL ENGINEER— 
To supervise development and materials 
applications of plastics materials and 
roducts in development and production 
aboratory. Midwest location. Reply Box 
6720, Modern Plastics. 





MECHANICAL ENGINEER—Challenging 
new opening with an expanding plastics 
, of The ien Chemical 
Company. Applicant should be a grad- 
uate a cal engineer with 8 or more 
years of solid ——"--~ in specifying, 
designing, and _ installing 


ence and wetaiog | in the plastics indus- 
try. Background in the com 

vinyls, epoxies or phenolics ; 
Duties will consist of process develop- 
ment | roduction supervision. 
position is in line with a revolutionary 
new qoulne method, and offers un- 
limited opportunities for advancement. 
Piease send resume confidence to: 
The Polymer Corporation, P.O. Box 422, 
Reading, Pennsylvania. 





PROCESS ye ne orustinnse 
in blown film extrusion, as we 


1 as Lam- 
inat and Coa’ ui i.., Unusual 
opportunity for talent individual in 
ey os ding 1g Plant. Variety of proc- 

volved 
machinery ‘ectalistions 
and other benefits. Chase Com- 
Ty ee 5033 Southwest Avenue, St. Louis 


extensive new 
cellent salary 





processing equipment. It is preferable 
that this experience be associated with 
the plastics conversion industry. Please 
submit details of bac und and one 
requirements in confidence to: , : 
Erickson, Borden Chemical Cuisine. 1 
Clark Street, North Andover, Mass. 





MOLD DESIGNER—Experienced injec- 
— compression and transfer mold de- 
er. Please forward detailed resume 
personal history, experience, and sal- 
ary requirements to: ABA Tool & Die 
0., Inc., P.O. Box 75, Buckland, Conn. 





ENGINEERS AND FOREMEN—Experi- 
enced with Vacuum Forming or Sheet 
Extrusion. The most progressive com- 
pany in plastics has openings for > 
men in production and engineering. e 
are located in a beautiful suburb of a 
large city. Will make attractive offers to 
oe right men. Reply Box 6726, Modern 
astics. 





OPENING IN PLASTIC MATERIALS Ap- 
plications Engineering. Degree in Chem- 
ical Engineering or emistry required. 
At least pe specification and 
design or equivalent heavy practical ex- 
perience in thermoplastic and thermoset- 
ting molding techniques and materials 
necessary xperience in adhesives and 
rubber technology desirable. Work to 
include in-company consulting service to 
mm engineers to assist them with 
pase cs problems. Liberal company ben- 

Relocation expenses nbn Send 
Me, to: R. J. Anderson, MINGTON 
RAND UNIVAC, Division of Sperry Rand 
Corporation, Univac Park, St. Paul 16, 
Minnesota 





MECHANICAL OR TOOL ENGINEER 
wanted with B.S., M.E. or equivalent. 
Leading manufacturer of laminated plas- 
tics has excellent opportunity for expe- 
rienced engineer qualified to assume re- 
sponsibility for product design, ay 
control, tool and special machine design, 
and manufacturing methods. Modern 
lant, located in eastern Pennsylvania. 
ood — conditions. Send complete 
resume, references and salary require- 
ments. Box 6728, Modern Plastics. 





POLYESTER RESIN CHEMIST—experi- 
enced in formulation and application of 
resins for hand-lay-w matched metal 
molding preform an " premix. Salary 
commensurate with experience. Contact 
American Alkyd Industries, Carlstadt, 
New Jersey—Geneva 8-4332. 





SALES MANAGER To head newly cre- 
ated Division of Extrusion Coated and 
Laminated Products. Outstanding oppor- 
tunity with America’s Oldest Bag u- 
facturer. Individual must be experienced 
in this line and will have wide latitude 
in establ and managing national 
organisation. cellent salary and other 
benefits. Plastics Division, Chase Bag 
ve eT = Lexington Avenue, New 
or 





CHEMICAL OR MECHANICAL ENGI- 
NEER—We have an interesting and chal- 
lenging position available immediately 
in our Reading, Pennsylvania plant for 
a man with at least two years experi- 


GENERAL FOREMAN, OPERATORS For 
Extrusion Coating and Laminat: ting Op- 
eration. Rare opportunity to handle rap- 
idly growing new rt- 

xperience. 





MANUFACTURERS REPRESENTATIVES 
to cover East Coast for expanding 
Florida custom injection spotter. Pres- 
ently mold h uality pociston 
—_ from ol e will 

petitive you ewith prompt service, com- 
pe ti ; | een. sales literature, and sam- 
=e Send resume to: Pearce-Simpson, 
ne., Molded Plastics Div., P. O. Box 
48-223, Miami 42, Florida. 





ASSISTANT SUPERINTENDENT with 
solid knowledge of cello and poly print- 
bag making. 

de - 

rma- 

\ opportunity with major na- 


— © and ee 
commlsorate wi w th, a ence 


Chase Bag 
Company, 4500 rgenois St., New 
Orleans, La. 





MANUFACTURERS SALES AGENT for 

expanded polystyrene foam plastics 

Manufectures— older of expandable 

ay a= Serving O M and 

packaging specified 

components and ee packaging 

parts seeks wider territorial sales ‘eA 
mg Our company is located 

Chi Established over 15 years. Ex- 

cellen' “follow and reputation. We fab- 

ricate and mold Dylite, Pe and 

a bn Parts. We are especially in- 

ted in Representatives with a fol- 

in the Electronics, Instruments 

‘ool industry. Sensible compensa- 

nn czengemens. Address Reply to: Box 

. Modern Plastics. 





ESSO RESEARCH & ENGINEERING is 
intensifying its activities in applications 
research and new petrochemicals devel- 
opment. A number of excellent research 
staff itions have been created in our 
cals Research Division for Chem- 
ists and Chemi = ineers of all degree 
levels and with ears experience. 
THERMOSETTIN' G RESINS: Compound- 
ing, formulation, and fabrication research 
on new thermosetting orn for such 
applications as glass r rein- 
forced laminates, a... 
molding com ids. Work with new 
Buton resins both laboratory applica- 
—_ and field contact with market de- 
velo; 
TI 


a of plastics 

ment, compound 

coat ~ 9 i. 7 ti bl Id 
coatin, a a Se 
ing, , ve prayi and monofilament. 
Association ai 
opportunities for A advancement, 
professional gro publication of pa- 
pers, and rticipation in technical so- 
a activi a, sous Mir. "CD. ‘Garde in —- 


Profession nal Emr 1 
RCH Pidneian ci eco. Po. 
= str yh N. J. 
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Ks PLASTIC PROCESSING 
\ MACHINERY 


gives better results in less time! 














Double 
Planetary Change Can Mixers 
1 - 150 Gal. sizes 














Heavy Duty 
Writ ’ Change Can Mixers 
8 - 60 Gal sizes 
ousauteeeneenee 





CHARLES BOSS & SON COMPANY, INC. 


150-152 Classon Avenue, Brooklyn 5, N. Y. 
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FOR 

FOR POLYETHYLENE 
NATURAL 
RUBBER 





y \ Pr 
offers the widest range of 


COLOR DISPERSIONS 


Specifically formulated for any 
or application 


Natural and Synthetic Rubber Polyethylene 
Vinyl Buty! Styrene Nylon 


COOKE Cencmmnne 


GArden 5-5935 Hackettstown, N. J. 
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Business Opportunities 


PRESS TIME OPEN—We can mold your 
Fiberglas product for you using preform 
or mat technique. Press capacity up to 
150 tons——36x48 bed. Contact J. B. Quinn 
Brunswick Corporation, School quip- 
ment Division, 2605 East Kilgore Road, 
Kalamazoo, Michigan 


PRESS TIME AVAILABLE—One 500-Ton 
compression moulding press with 30” 
opening, long term moulding wanted 
only. Write L & S Lampshade Mfg. Co 
Inc 449 Troutman Street, Brooklyn 
N. Y. HY 7-4376-7 


BUTTONS—Dutch company offers com- 
plete plant, formulae, chemical and tech- 
nical know how, etc. for the production 
of polyester sheets with pearl effects for 
the button-industry. New development 
guarantees high and continuous produc- 
tion. Further information on request. Re- 
ply: Koop Lenstra, Ltd., Postbox 15, 
Aalten, Netherlands 


FOR SALE—Operating company in mid- 
west, manufacturing reinforced plastics 
in aircraft and commercial fields. Fully 
equipped, necessary qualifications, excel- 
lent personnel, ated location. Sizeable 
tax loss to carry forward. Reply Box 
6734, Modern Plastics 


IMPORT, EXPORT, BROKERS and 
AGENTS. Lotz and Company, 109 Broad 
Street, New York 4, N v 


Situations Wanted 


CHEMICAL ENGINEER: 34, twelve years 
diversified experience; thermoplastics 
calendering extrusion, and laminating; 
industrial coqtngs formulating; elasto- 
mers. Strong background in product and 
process development technical service, 
market development, sales promotion, 
production, administration. Patents. Cur- 
rently employed AAAA Company in re- 
sponsible supervisory position where op- 
portunity is limited. Reply Box 6732, 
Modern Plastics 


PROBLEMS? PLANT 
Young, Aggressive, seven 
ence. Thermosetting, Production, ur- 
chasing, Cost-control, Management, Rein- 
forced plastics field, sheet, small parts, 
spray. Desires responsible position. State 
salary range offered. Reply Box 6721, 
Modern Plastics. 


MANAGER— 
ears experi- 


SALES MANAGER—Attention extruders 
and blow molders. Want to diversify 
your line? Let me get you new o0.e.m. 
products, custom shapes, expand existing 
lines. Reply Box 6727, Modern Plastics 


WEST COAST: Are you interested in 
opening a west coast branch for your 
manufacturing operation? Seasoned, ca- 
pable, experienced man with exceptional 


ability in production and sales available 
‘on the spot.’ Injection, compression, 
transfer, yeotte & film extrusion, and 
blow mol ee, wm innovator and 
orgepiees. ant to start, manage, and 
build your Coast operation. Location 
smaller Calif. town with space, labor, 
rail & truck facilities available. Salary 
completely ae gg A to opportunity 
and/or participation. Top trade and per- 
sonal references. Write Box 6719, Mod- 
ern Plastics. 





BLOW MOLDING—Do you need man- 
ager to set up or run blow molding op- 
eration? If so write me. Experienced in 
industrial shapes and bottles, also profile 
extrusions. Can help with sales. Reply 
Box 6724, Modern Plastics. 


Miscellaneous 


CUSTOM MOLDING WORK WANTED— 
Well established injection and compres- 
sion molding plant seeks additional busi- 
ness. Equipment includes injection press 
capacity up to 32 ounces and compres- 
sion presses up to 200 Ton. Operates own 
tool shop. Plant located 200 miles from 
New York City. Reply Box 6723, Mod- 
ern Plastics. 





WANTED TO BUY—Interested in Pur- 
chasing all or Part of—Injection Mold- 
Making shop, in New England Area. Re- 
ply Box 6722, Modern Plastics 





sing dote: 10th 
nch lor fraction) $30.00 
Situations Wanted Ads 


For purpose of establishing rate 
address Classified Advertising Department 


Modern Plastics reserves the right to accept 





RATES FOR CLASSIFIED ADVERTISING 


All classified advertisements payable in advance of publication 
of preceding month 
each 3 


figure approximately 50-55 words per inch. For further information 
Modern Plastics 
reject or censor classified copy 


10th for Jan. issue 
or fraction {in border) $15.00 extra 


1/3 of above rates 


e.g., Dec 
inches 


575 Madison Avenve, N. Y. 22, N. Y 
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To Less THAN ONE MICROINCH! 


Improved production tech- 


niques and advanced pre- 
cision equipment are com- 
bined with craftsmanship 
and experience, in Hard- 
krome plating* and mirror 
finishing large casting, pol- 
ishing and laminating rolls. 
Profilometer readings of .5 
microinches are no longer 
unusual at the U. S. Metal 
Coatings Company. 


*Industrial 
Chromium Plating 


U.. 3. METAL COATINGS “COMPANY 


224 Lincoln 


i=Telelica s: lage, . 


i sirelelics-t-e 4 


New Jersey 
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only & 


meets every requirement 
in extruder cylinders 


1 ... because Xaloy bimetallic 
cylinders are available in all 
sizes, engineered to meet the 
individual requirements of 
plastics and rubber processors. 


... because the mirror-smooth 
surface of Xaloy liners allows 
= maximum production, hour aft- 
7 er hour, in continuous service. 


... because Xaloy cylinders 
have proven to be the most 
advanced liners for extrusion 
machines over the past 25 years. 


WRITE FOR NEW XALOY DATA GUIDE 


INDUSTRIAL 
RESEARCH 
LABORATORIES 


Division of Honolulu Oil Corp 
961 East Slauson Ave 
Los Angeles 11, Calif 


NOVEMBER 19690 


NOW! 


FAST, DUSTLESS LOADING 
WITH WHITLOCK’S 
VACUUM CONVEYOR 


tio 


) a 
4 


4 


VACUUM 
PRESSURE 1 


¥ PLASTIC 
POWDER 
J | FLOW 


t 








t 


Engineered for dust-free efficiency, the Whitlock Model 400 
Vacuum Conveyor moves over 1,200 Ibs. of free-flowing 
powdered or granular material per hour—outomatically. 

Self-supporting, with power and control unit on floor, 
away from press if desired, vacuum hopper is placed over 
machine hopper, not on it. 

Designed for easy cleaning, the Model 400 features an 
automatic blow-back for cleaning the filter after each 
loading cycle; plus a telescoping pick-up tube for fast 
drum changing. 

For complete information on the Whitlock Vacuum 
Conveyor write: 


tiitlock ) 


WHITLOCK ASSOCIATES 
21655 Coolidge Highway 


INC. 


Oak Park 37, Michigan 
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INJECTION 
MOULDING MACHINES 
FOR PLASTICS 


AUTOMATIC PRESSES 
FOR THERMO-SETTING RESINS 


DOSOMATIC range 
equipped with 
automatic dosing, filling 
and discharging device 





INJECTION MOULDING MACHINES 
FOR THERMO PLASTIC RESINS 








SELF CONTAINED 
AUTOMATIC 








PLASTMATIC 
range from 3/4 to 
28 1/2 oz. 


small 
igh 


height 
PREPLASTMATIC range ‘ width 
with screw preplasticizer » | = 13 bry Po. 
models from 3/4 to otal weight ,66 \ 
705 1/2 oz. . 
with locking 
force up to 3300 U. S. tons 


BLITZ range Mod. PREPLASTMATIC 12/350/2200 
with screw 

preplasticizer 

Models from 

1 2/5 to 9 oz. 

up to 1800 cycles 


per hour Main Features 
Injection capacity oz. | 423 


Plasticizing capacity per hour Ibs/h | 770 


WE ALSO MANUFACTURE: | Locking force (mould) U. S. short tons | 2500 


— record moulding presses max. daylight between the open platens in. | 98 
= “mobile platen stroke in. | 59 


| platens dimensions in. | 79 x 83 





POSITIVE CLAMPING SYSTEM WITH LOCKED PISTON 
NOVATE (MILANO) ITALIA 


via Vialba, 56 


Telef. 3491661 /2/3/4-3491785/6/7/8 
Telegr. TRIULZIPRES—-NOVATE MILANESE 
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od WO Improved New Type of 
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Blow Moulding Machines are 
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Bottles, Housewares, Squeez- 
or write for free 
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™ Extrusion Machines 
Pelletizers. Flat Film 
Extrusion Machines 
Injection Moulding 
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Forming Machines 
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Type FA-50 
a Other Types are Available 


Technical Advisory and Mould Design Service at your disposal. 


1000 stompings 
or more per hour 


Write for Details a Manufacturer & Distributor 


KINGSLEY | [achiner— PLASTICS BOEK!I COMPANY, LTD. 
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EDITORIAL 


international standards 
after ten years 


The week of October 17th, in Prague, was held a meeting 
of Technical Committee 61 on plastics of the International 
Standardization Organization (ISO). An American team of 
12 men joined with delegations from 20 other nations to con- 
tinue the work of establishment of voluntary international 
standards for plastics. 

The ISO Plastics Committee was established 10 years ago, 
largely inspired by the plastics industries in the U. S. In that 
decade, nine ISO recommendations for plastics have been 
established and 14 recommendations, already approved, await 
final action by the top ISO Council. Five more recommenda- 
tions await review before finalizing. A total of 28 recom- 
mendations for effecting standardization of plastics nomen- 
clature, definitions, properties, procedures, and specifications 
of importance to plastics industries in all countries are in- 
volved in these proceedings. 

With plastics becoming more and more international in 
every aspect, from production through trade and processing, 
this Committee, by preparing the technological ground rules 
under which international trade in plastics shall be con- 
ducted, and by providing a common language for exchange 
of definitive technical information, is bound to facilitate the 
increase of foreign trade and the greater use of plastics in 
all lands. 

With the establishment of the new “group markets” such 
as the European Common Market and the European Free 
Trade Association, and with others under development in 
various parts of the world, it becomes imperative that the 
technical language barriers be broken down. With plastics 
expositions and conferences all over the world, exposing end- 
user industries to our new materials, our new techniques and 
our advanced applications, the technical language barriers 
must be replaced by mutually understandable guideposts on 
the road to increased use of plastics. 

The Plastics Technical Committee of ISO is doing that— 
and much more. 

We wish the Committee and the Organization continued 
success in usefulness in the next decade. 


Mia * 
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NEW 
LOW-COST 
PLASTICIZER 


For High Temperature 
Vinyl Wire Insulation 


PX-126 


A balanced combination of desirable properties . . . at low 
cost ... makes Pittsburgh PX-126 (Ditridecyl Phthalate) 
a superior plasticizer for vinyl insulation compounding. 
Formulations made with PX-126 exhibit outstanding: 


¢ Retention of elongation 

¢ Retention of tensile strength 

¢ Resistance to chemical breakdown 
e Resistance to water immersion 

¢ Resistance to oil immersion 


If you have a vinyl insulation compounding problem or you 
would like to discuss plasticizers “in depth,” call or drop 


us a note on your letterhead . . . and watch things happen 
\ for you! 


1903 


INDUSTRIAL CHEMICALS DIVISION 


PITTSBURGH 
ogy CHEMICAL co. 


GRANT BUILDING PITTSBURGH 19, PA. 


A Subsidiary of PITTSBURGH COKE & CHEMICAL CO. 


Regional Sales Offices: Pittsburgh + New York «+ Nashvilie + Chicago + Houston + Los Angeles + San Francisco 











AT 103,000 FEET 


GENERAL ELECTRIC 
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3 YEARS EXPERIENCE eee 
with over 300 i 


COMMERCIAL APPLICATIONS 
for LEXAN 
POLYCARBONATE RESIN 
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Pages 159-162 tell how 
to solve design problems 
with LEXAN thermoplastics, 
now available from 


2 General Electric plants 


To satisfy the growing demand for G-E 
LEXAN polycarbonate resin, General 
Electric has opened a new multimillion 
pound production plant in Mount Vernon, 
Indiana. Now, two plants serve you. You 
get all the polycarbonate resin you need. 

LEXAN polycarbonate resin stands up 
under conditions that would distort older 
thermoplastics. Its tremendous impact 
strength, heat resistance and dimensional 
stability head a list of exceptional proper- 
ties. In many cases this plastic can replace 
metals and reduce material and produc- 
tion costs 

Pioneer in polycarbonates, General 
Electric offers you technical data and field 
experience you can rely on. Make use of 
this experience through G-E Technical 
Service. Send for technical literature on 
LEXAN resin—the most complete litera- 
ture on polycarbonates available! 

There’s more about LEXAN resin on 
pages 159-162 of this issue. Turn to these 
pages now to see what molders, designers 
and manufacturers are doing with this 
remarkable thermoplastic! 


Progress /s Our Most Important Product 
GENERAL €@ ELECTRIC 


CHEMICAL MATERIALS DEPARTMENT 
PITTSFIELD, MASS. 
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